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HIBERNATION IN CAPTIVE GOATSUCKERS 
By JOE T. MARSHALL, JR. 


Since the discovery of hibernation (Jaeger, 1948, 1949) in the Poor-will (Phalae- 
noptilus nuttallii) only one additional naturally hibernating bird of this species has 
been found. The rarity of such finds despite efforts to locate the well concealed birds 
may justify presentation of the following observations which, allowing for artificial con- 
ditions involved, seem to establish the capacity for hibernation in the Trilling Night- 
hawk (Chordeiles acutipennis). There are provided also very low body temperatures 
for live Poor-wills. I am indebted to H. Broadbooks, W. H. Brown, C. H. Lowe, Jr., and 
Mrs. C. V. Perrin for materials and to J. Brauner, R. J. Hock, and Dr. Lowe for helpful 
suggestions. Temperatures were taken with a rapid-adjusting Schultheis mercury ther- 
mometer and are presented in degrees centigrade. 


TRILLING NIGHTHAWK 


Mrs. Clarence V. Perrin of Tucson, Arizona, kept two young Trilling Nighthawks, 
which had been found each with a broken wing, from July to November, 1950, in an 
unused room of her home. The birds lived in a small cage and were given by hand all 
they wanted to eat and drink. Venetian blinds shuttered this room, which was unheated 
and generally unilluminated at night. Thus there was an obvious difference in light 
between day and night. Mrs. Perrin states that for two or three days prior to Novem- 
ber 29, the nighthawks were drowsy and occasionally dropped asleep in the middle of 
their meal. They were awake and took a little food on the evening of November 28. 
Mrs. Perrin found them both in a dormant state about noon the next day. At 6:15 p.m., 
at room temperature 18.7°, I recorded their oral temperatures as 18.6° and 19.2°. Un- 
fortunately, I attempted to warm the birds and the sudden application of heat from an 
electric bed-pad proved a mortal shock to both. One reached an oral temperature of 
35.7° at 9:45 p.m. and died the following morning. The other reached 38.9° on Novem- 
ber 31, became dormant at 15.7° (oral) on December 5, and died the next day. Great 
deposits of fat on both birds suggest that they were in good health on the 29th, although 
neither had been able to fly. The deposits also suggest a normal preparation for hiber- 
nation and that their torpor was probably not the result of disease. 

There are a few midwinter records of this species in the southwestern United States: 
Phoenix, Arizona, December 27, 1897 (Bent, 1940:253); Long Beach, California, Jan- 
uary 31, 1911 (Dawson, 1916:26); Calexico, California, January 23, 1922 (Howell, 
1922:97); Menager’s Dam, Papago Reservation, Arizona, January 6, 1940 (Monson 
and Phillips, 1941:109). At least one (Menager’s Dam) pertains to a bird active in a 
spell of warmth during a cold winter. The record from Calexico, however, is of a bird 
active during a cold period, with freezing temperatures at night. Conceivably the few 
Trilling Nighthawks which remain here may be dormant during cold portions of the 


winter. 
POOR-WILL 


Three fully grown wild Poor-wills were captured in the fall of 1950 near Tucson, 
were observed during the winter, and were released in good condition the following 


[ 129] 
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spring. They were kept in a shed with screen on the east side, through which the sun 
shone in the morning. They flew at dusk, huddled together on the ground at night, and 
slept side-by-side on a log during most of the day. On sunny mornings they followed 
the patch of sunlight along the sand floor. They never caught their own food, although 
I attracted hordes of moths into the shed with a light. For several weeks in October, 
following their capture, it was necessary to force-feed these birds. At length two of them 
changed to taking food voluntarily from my hand and were fed all they would take. 
The brown immature Poor-will continued to be force-fed through the entire experi- 
ment, with the amount taken by the others serving as a guide to quantity. 

During their first three months of captivity the Poor-wills were constantly fed, and 
they showed no sign of dormancy. On December 28, the first freeze of the winter, an 
experiment began wherein food was withheld from one or two birds at a time. The others 





Fig. 1. Two Poor-wills in the shed at 10 a.m. on February 26, 1951. 
The dormant gray adult (right) has just been moved out of the 
shade to be photographed; it has already relaxed the extreme 
posture of hibernation; it was fully awake by 11:30 a.m. The 
wide-awake brown immature (left) had been plentifully fed for 
several days. Photograph by H. Broadbooks. 


were fed and they remained active no matter how cold the weather. The unfed birds 
became torpid, for periods of a half-day to four days, at various times from December 29 
to March 8, 1951. Because of the low body temperature (6.0° to 17.5° rectally) the 
term hibernation as defined by Hock (1951:289) may apply to these short dormant 
periods. Respiration was not evident. In the gradual process of waking, the birds ex- 
hibited sudden periods of slow, labored breathing of about 40 respirations per minute 
at body temperatures around 14° to 20°, alternating with periods when no respiration 
was detected. Eventually they worked into rapid, shallow breathing of 78 to 82 per 
minute at body temperatures of 20° to 24°. I have 9 records of rate of respiration, 
based upon movement of the feathers, for resting birds awake which range from 50 to 
67 per minute at body temperatures from 37.2° to 40.0°. Such estimates are easily 
thrown off by the birds’ habit of rocking from side-to-side when approached. 
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The brown adult Poor-will hibernated on January 14 and 15, and February 3 and 4; 
all periods were of a half-day. The brown immature (with the tail and most of the wing 
in the juvenal plumage) hiberated 13 times: December 29, probably 30, 31 to Janu- 
ary 1, January 2, 4,5, 6 to 7, 8 to 10, 12 to 15, 16, 21, February 3, 23. The gray adult had 
10 half-day periods of torpor: February 23, 26, and every day from March 1 through 8. 

The following representative observations (table 1), my most complete for a single 
period of hibernation, pertain to the brown adult dormant on the cold clear day of Feb- 
ruary 3 and portray the amount of activity possible at different body temperatures 
during its awakening due to handling. The minimum and maximum air temperatures 
in the shed that day were —3.5° and 22°; these air temperatures were taken a few inches 
above the sand floor on the shady side, as were all other air temperatures to follow. 
Except when not fed, this bird had previously maintained a weight of around 44 and 45 
grams. It was last fed on the morning of January 31 (partly rainy, air temperatures 0° 
minimum to 12° maximum). On February 1 (clear, air temperatures —2° and 13°) the 
bird was active, and its plumage was all fluffed out at 7:45 a.m., when it weighed 39.1 
grams. On February 2 (clear, air temperatures —4.5° and 16°) it was still active. 


Table 1 
Hibernation and Awakening of Poor-will on February 3 
Temperature Respirations 

Time Air Rectal per minute Activity and weight 
7:00 —2.0° 6.2° not dormant; called coo and stretched 
a.m. detected wings when handled 
7:10 6.8 not dormant 
a.m. detected 
7:50 —1.0 6.0 not dormant 
a.m. detected 

11:20 14.5 13.0 not dormant; squawked 
a.m. detected 

11:40 39 dormant; shivered wings a little; 
a.m. labored moved head with effort at each 

breath; weight 36.2 gm. 

12:00 not dormant 

detected 

12:04 82 dormant 
p.m. shallow 

12:07 23.3 78 eyes slightly open 
p.m. 

12:35 17.0 34.4 eyes open; hissed, grabbed and swallowed 
p.m. food; fell when dropped, could not fly 
1:45 19.5 37.5 ate; could fly 
p.m. 

6:30 13.0 39.0 50 (seen only active 
p.m. after struggle 
(dusk) taking temp.) 


Inducing hibernation—The warmest day during the morning of which an unfed 
bird hibernated was March 8 (9° minimum to 28° maximum), when the gray adult was 
dormant and the brown immature was active and full of food. Conversely, the coldest 
days at which a full bird did not hibernate and a hungry bird was simultaneously dor- 
mant had such temperatures as —3° to 13° (January 1), 0° to 12.5° (January 12), 
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—5° to 22.5° (March 4). Low temperature, therefore, appeared not to induce torpor 
directly, although it helped maintain that state once it began. 

On the other hand, lack of food and low body weight directly influenced the attain- 
ment of torpor. No bird became torpid without first having lost around 20 per cent of 
its weight through having its food withheld. This drop occurs in the 2 or 3 days be- 
tween the last feeding and the attainment of torpidity. (Since the birds did not hiber- 
nate on the scales, and since they would eventually waken if moved to the scales, I could 
get no more than one weight per hibernation period. The expected extremely slight loss 
of weight in deep torpor was therefore not detected.) For instance, the brown adult’s 
hibernation of February 3 followed a drop from about 44 gm. on January 31 (43.5 gm. 
on January 24) to 39.1 gm. the following day, and to 36.2 gm. on the day it was torpid. 
It was harder to keep the brown immature’s weight up, and it would begin hibernation 
after only a day or two without food, since it would start from a weight lower than 
44 gm. to reach 36 gm. The gray adult was last fed on January 1 when it weighed 48.3 gm. 
and it came down to 39.9 gm. by January 4 with no hibernation. This gentle and lov- 
able pet, whose plumage (fig. 1) was unusually gorgeous, cried so piteously for food 
that I relented, and it was not until later that another attempt was made to produce 
dormancy in it. This bird “hibernated” every morning from March 1 through 8 after 
its weight had been reduced through previous withholdings of food to around 38.5 gm. 
(March 1). It was not awake long enough to eat enough to prevent torpor each subse- 
quent morning, and I finally forced greater quantities upon it beginning March 6 in 
order to bring it out of an apparently vicious cycle. 

The following summary may clarify the relation of weight to torpor: 


Brown adult Brown immature Gray adult 
Capture in fall (fat?) 51.4 gm. 42.9 44.8 
Maximum 51.4 45.2 48.3 
Beginning of experiment, Dec. 28 44.4 44.0 47.2 
Release in spring 44.1 44.8 42.3 
Minimum without torpor 39.1 38.1 38.4 
Minimum after torpor 36.2 36.0 38.5 


Whether or not the birds had any fat may perhaps be deduced from these weights of 
fall specimens collected in Arizona by the author: 


JTM 4124 4 ad Sabino Canyon Rd., Tucson, Sept. 28, 1950, found dead in road same 
time and place as brown adult captured, stomach full, no fat: 40.0 gm. 

JTM 4258 ¢ Catalina Mts., 6000 ft., Oct. 12, 1951, stomach full, skin stretched tight 
over enormous deposits of fat, about 4 mm. thick over thighs and rump: 
50.0 gm. 

JTM 4265 9 im Guadalupe Canyon, Cochise Co., Oct. 20, 1951, moths in stomach, 
immense deposits of fat including body cavity: 55.7 gm. 

Another, same time and place as 4265, caught alive and released later: 58.0 gm. 


Time and position during dormancy.—The only record I have of inception of dor- 
mancy is for the brown immature: in a rigid posture but with its eyes still open at 
2:30 am. December 30, oral temperature 26°, air 7°. Generally a bird in deep hiberna- 
tion at dawn would have been active through the previous evening before midnight. 
If it was going to awake that day, it would be back to normal around noon, because 
of the sun shining in the shed much of the morning. 

The brown adult chose no particular place for hibernation but seemed to “‘fa)) asleep” 
wherever it happened to be; it usually huddled against the other two in the middle of 
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the floor. The brown immature on the other hand definitely selected a place each time, 
namely, on the sand floor, either leaning against the wall of the shed or wedged between 
the wall and a sack of chicken feed. One night at 10 it seemed drowsy, crawled into a 
hole under a log, and shut its eyes. However, at 7:45 the next morning, January 16, it 
was hibernating in its usual place behind the sack. The posture in deep hibernation was 
more extreme than figure 1 indicates, for the bird shown had been disturbed and was 
beginning to revive. Before being moved, its head had been nearly vertical, with the 
bill down among the breast feathers. 


Causes of awakening from torpor.—Any handling of the dormant birds, as in weigh- 
ing, taking temperature, or moving to photograph, caused them to become fully awake 
and active within a few hours, regardless of the environmental temperature. Some of the 
hibernation periods would have been a day or two longer if the birds had not been dis- 
turbed. But they would have been wakened eventually under the conditions in the shed 
because of the warmth from the sun and protection from circulation of the air. Further- 
more, there was no series of more than three cloudy days in a row. The brown imma- 
ture Poor-will’s longest period of torpor came about by a combination of cloudy days 
plus its retreat to the coldest part of the shed, behind the feed sack, so as to be shielded 
from the sun when it did shine. It “slept” right through a day’s maximum of 12.5°. 
Another day, a maximum temperature of 19.5° was the only known cause that aroused 
the bird from hibernation. I suspect therefore that temperatures around 20° suffice to 
awaken these birds, but a Poor-will in natural surroundings would be less likely than 
the experimental birds to be wakened from this cause because it would be under a log 
or in a rock cranny, pressed against cold surfaces. Upon awakening the Poor-wills were 
wilder and more active than usual; perhaps this is connected with an acute need to 
secure food. 


Body temperature —Whether the Poor-wills’ temperatures were 37° to 38° or 
around 40° seemed to depend merely on what recent exercise they had, regardless of 
the time of day. On the morning of March 22 two birds had temperatures of about 
371° while inactive. But after five minutes of continuous flight both were 40.5°. They 
subsided to 38° and 39° during 25 minutes of rest. Series of temperature readings over 
24-hour periods therefore showed a peak at dusk, for the birds voluntarily flew at that 
time. This was in the first part of February. By later February and March they had 
become so dependent upon hand feeding that they gave up even the activity at dusk, 
and the 24-hour temperature record showed no peaks. (One might wonder how they 
fared when released. Apparently they reverted to former habits, for they became very 
wild and intolerant of my approach immediately upon finding themselves in the foot- 
hills again.) The temperature records of Brauner (1952:fig.3) and of Miller (1950) 
could be interpreted on this basis, which allows us to expect the two peaks of elevated 
temperature at dawn and dusk of dark nights just as the bats (Myotis) studied by 
Pearson (1947:135) have their highest metabolism at those times. But additionally 
we should obtain high temperatures for Poor-wills active through moonlit nights. Thus 
specimen no. 4258, mentioned earlier, collected at midnight, full moon, had been forag- 
ing constantly as indicated by the direction of its frequent gump calls. 1t had a tempera- 
ture of 40.8°, with the air temperature at 13.5°. But the Jive bird mentioned in the same 
tabulation was 38.6° recta) (air 19.0°) at 11:50 p.m. when it was caught. It had been 
just sitting for hours in a wash on this dark night. Its temperature might have been 
lower had it not flown 100 yards after being missed with the first sweep of my butter- 
Ay net. 

In the early part of the experiment the wakeful birds appeared to maintain tem- 











134 THE CONDOR Vol. 57 


peratures at least in the high 30’s, regardless of ambient temperature, as noted by 
Brauner (op. cit.:155). Therefore the regular daily (or nightly) loss of control of body 
temperature shown by bats (Hock, op. cit.) and by hummingbirds (Pearson, 1950) 
was not evident. But later a few records around 33° and 34° were obtained, at various 
air temperatures. This is insufficient to prove metabolic affinity to the hummingbirds, 
which were more aptly studied by measuring oxygen consumption (Pearson, op. cit.). 
But such affinity seems demanded by Miller’s (op. cit.:42) observation of a wild Poor- 
will (able to fly) roosting on a fairly warm but rainy day at the astonishing temperature 
of 34.0°. Of course ambient temperature influenced the depth to which body tempera- 
ture of torpid birds could descend, as shown by the minima I happened to obtain for 
the three captive birds, respectively: 6.0° rectal at —1° air temperature, 8.5 rectal at 
7° air, and 10.2° rectal at 5° air. 
DISCUSSION 

Of the two species of captive goatsuckers studied, the nighthawks, in my opinion, 
approach closer to conditions which might be expected in nature, for they were fat and 
their dormancy was synchronized as if part of a prescribed annual cycle. Since change 
in day-length was sensible to the birds, perhaps it governed entry into this stage. It was 
timed for a period when nighthawks outdoors might find little food. This cyclic inter- 
pretation of the supposed hibernation is further strengthened by its taking precedence 
over the continued food supply and mild temperatures. 

One may speculate that the Poor-wills lost or failed to accumulate their fat during 
the weeks of forced feeding. Thus they might have operated upon slim margins of fuel 
in the hibernation experiment, a view supported at least by the low weight at which 
they hibernated. The unfed birds, with too little fuel to support activity on cold morn- 
ings, became dormant. Warmth later in the day roused them. They awoke in a snarling 
and voracious condition, as if forced to heightened activity to prevent starvation. 
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NEW RECORDS AND A NEW SPECIES OF CHENDYTES, 
AN EXTINCT GENUS OF DIVING GEESE 
By HILDEGARDE HOWARD 


The genus Chendytes was established with the description of Chendytes lawi from 
the Upper Pleistocene in Long Wharf Canyon, Santa Monica, California (Miller, 1925). 
This so-called “diving goose” is now known to occur in all Upper Pleistocene marine 
deposits on the mainland coast of southern California from which fossil birds have been 
reported. It is usually the first avian species found at these sites, and it always is the 
best represented. To date 61 specimens of Chendytes have been recorded from seven 
known Pleistocene localities, and fourteen are known from two sites said to be kitchen 
middens (Howard, 1949:24). To these may now be added another 82 specimens. 

Table 1 lists by localities all the material now referred to Chendytes. The first seven 
localities are Upper Pleistocene in age. The Sexton Canyon site is recorded as Lower 
Pleistocene. The bones found in Palos Verdes occurred in kitchen middens at Malaga 
Cove (Walker, 1951:27). As they were well mineralized, in contrast to associated skele- 
tal material of living species of birds and mammals which lacked mineralization, it is 
probable that they were secondarily introduced (Woodring, Bramlette, and Kew, 1946: 
107-108). The new record for the same general locality, a well mineralized femur, was 
also found in a kitchen midden and collected and presented to the Los Angeles County 
Museum by the late Mr. James C. Marsh. The previously recorded (Howard, 1949:24) 
seven bones said to have come from kitchen middens on San Nicolas Island may have 
been mislabelled for all efforts to find the site on the island from which they could have 
been collected, have been fruitless. They are large and very well preserved, in contrast 
to the newly discovered (Miller, 1951:78) avian remains found in situ on San Nicolas. 
The latter, as will be discussed later, are of Lower Pleistocene age and represent a dis- 
tinct, smaller species of Chendytes, heretofore undescribed. 


Table 1 


Occurrences of Individual Bones of Chendytes in Southern California 


Previously Additions in Totals 
Localities recorded coll. L.A.C.M. 
Newport Bay, Orange Co. 16 7 (8?) 23 (24?) 
San Pedro, Los Angeles Co. 19 19 
Bixby Slough, Los Angeles Co. 1 1 
Vermont and Sepulveda Blvds., Los Angeles Co. 1 1 
Lomita, Los Angeles Co. 3 3 
Playa del Rey, Los Angeles Co. 13 2 15 
Santa Monica, Los Angeles Co. 4 4 
Palos Verdes, Los Angeles Co. 7 1 8 
Sexton Canyon, Ventura Co. 1 1 
San Nicolas Island, Ventura Co. 7 67 74 
“San Nicolas Island kitchen middens” 7 7 
Totals 75 81 (82?) 156 (157?) 
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DESCRIPTION OF NEWLY RECORDED UPPER PLEISTOCENE MATERIAL 


The newly recorded material includes the following specimens of Chendytes lawi 
from Upper Pleistocene sites: 

Newport Bay: 5 femora, 1 fragment of synsacrum, 1 incomplete humerus, 1 fragment of pre- 

maxilla (tentatively assigned). 

Vermont and Sepulveda: 1 cervical vertebra. 

Lomita: 1 incomplete coracoid and fragments of humerus and tibiotarsus. 

Playa del Rey: 1 scapula, 1 tarsometatarsus. 

Of these specimens the humerus from Newport Bay and the scapula from Playa del 
Rey add significant information concerning the wing of Chendytes; and the fragment 
of premaxilla is the first and only specimen to contribute even a meager idea of the 
skull. The coracoid from Lomita is better preserved than those previously recorded, but 
the characters are the same as described for the Newport Bay specimen (Howard, 1947). 

Humerus—One specimen of humerus (L.A.C.M. no. 2030) was collected at Newport Bay in 
1946 (Howard, 1947:77). Owing to its poor preservation, it was difficult to distinguish between de- 
generation of the element and erosion, and only a few characteristics were described. The second 
specimen (L.A.C.M. no. 2455), now recorded, was collected by Mr. and Mrs. Robert Zava of Laguna 
Beach and presented to the Los Angeles Museum in 1952. This specimen represents the proximal 
two-thirds of the element and, although the head and bicipital crest are incomplete, it is in a much 
better state of preservation than the first. The following characters, some of which were suggested 
in the first specimen, may be noted: (1) deltoid crest a heavy ridge rather than a flared crest; ridge 
swings abruptly onto the palmar face of the bone below the external tuberosity; (2) bone narrows 
sharply below external tuberosity; (3) bicipital furrow irregularly margined and limited in distal 
extent by position of deltoid crest; (4) pectoral attachment on external tuberosity long, narrow and 
smooth-surfaced, lacking the rugosity which accompanies firm muscle attachment in the scoters; 
(5) pneumatic fossa small and circular, with overhanging internal tuberosity; (6) area below fossa 
slightly depressed, smooth, and lacking evidence of surface for attachment of supraspinatus muscle. 
The fragment of humerus from Lomita adds no further information. 

Scapula—This odd-shaped little bone (L.A.C.M. no. 2006) was collected near Playa del Rey 
with the other avian material reported earlier (Howard, 1936), but it was not identified. Only recently, 
and in comparison with other specimens to be discussed later in this paper, was its identity recog- 
nized. Characters are as follows: (1) proximal end only slightly flared, and the articular surface nearly 
straight and with little definition of the coracoidal articulation; (2) acromial area broken but appar- 
ently greatly reduced; (3) glenoid facet concave, bordered externally by slight ridge followed by an 
ovoid depression; (4) shaft relatively deep, lacking blade-like quality of normal anatid scapula. 
Breadth 3.7 mm., depth 2.4 mm.; same measurements in Melanitta perspicillata, 4.5 mm. and 2.2 mm., 
respectively. 

Premaxilla——The fragment of premaxilla (L.A.C.M. no. 2059) consists only of a portion of the 
tip with the nasal process. There is no evidence of sutures with bordering nasals, but the slight flare 
and the descent of the bordering contours of the nasal process posteriorly indicate that the nasals 
must have been present and fused to the nasal process of the premaxilla. Although the bordering 
contours of the tip of the beak are lacking, the presence of perforations characteristic of the anterior 
margin of the mandible in the scoters suggests that there has been very little broken away anteriorly. 
The depth and breadth of the beak cannot be estimated. The meager information afforded by this 
fragment is as follows: (1) texture of bone heavy; (2) length of tip approximately equal to length 
of nasal process (27.9 mm.) ; (3) nasal process very broad (8.0 mm. at narrowest point) ; (4) con- 
vexity of tip moderate. In general the specimen suggests a relatively short, heavy beak with the nasal 
process broader than in any known anseriform. 


SAN NICOLAS ISLAND MATERIAL 


The new site on San Nicolas Island has yielded the most significant assemblage of 
bones of Chendytes so far known. This occurrence was brought to light in 1950 by Rob- 
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ert and Kenneth Norris, then graduate students at the University of California, who 
were engaged in making a geological survey of the island. The fossiliferous deposits were 
discovered in a narrow canyon on the north side of the island, and in the course of brief 
examination of the beds, seven avian bone fragments were collected. These were soon 
identified by Loye Miller as Chendytes (Miller, 1951:78). Dr. Miller informed the Los 
Angeles County Museum and arrangements were made for a field party to accompany 
the Norrises to the site. Accordingly, from November 9 to 12, 1950, Leonard Bessom and 
William Reeder of the Museum carefully examined the area with the following results. 

Three outcrops of bone-bearing matrix were found within a radius of about 170 
yards in gullies running into a large canyon to the west of the Navy camp. The outcrops 
are apparently all part of the same marine terrace deposit laid down under shallow lit- 
toral conditions according to Robert Norris (oral communication). The deposits varied 
in depth from 2 to 7 feet, in some places being exposed directly on the surface, in others 
lying beneath several feet of over-burden. 

Bird bones were numerous in each outcrop but were poorly preserved. A few bones 
of marine mammals and some fish also were encountered, and numerous badly frag- 
mented specimens of invertebrates were found. The best preserved of the mollusks have 
been analyzed by George Kanakoff. According to him this assemblage corresponds to 
the cold water fauna of Lower Pleistocene deposits on the mainland, such as those found 
at Hilltop Quarry in the San Pedro section. 

The matrix graded from a slightly cemented coquina to a more firmly cemented 
white calcareous grit. The bones in the looser matrix were badly broken and worn; 
those in the white limey matrix were better preserved, but the cementing agent of the 
matrix adhered so firmly to them that it was difficult to extract the bones without dam- 
aging their contours. 

Of 77 identifiable bird bones recovered in these deposits on San Nicolas Island, 74 
are referable to Chendytes. The characteristic leg elements are most abundant. But 
included also are seven humeri, three ulnae, two coracoids and three scapulae. These 
wing and pectoral girdle elements represent 26 per cent of the total number of Chen- 
dytes bones collected. At the Newport and Playa del Rey localities the ratio of known 
wing elements to the total number of Chendytes specimens is only 15 per cent. In view 
of the fact that none of the San Nicolas Island material is well preserved, the large 
representation of wing bones is especially significant. 

Comparison of the island bones with those from the Upper Pleistocene deposits of 
the mainland reveals certain notable differences, particularly in the wing elements, which 
show less degeneration than those of Chendytes lawi. A new species of Chendytes is, 
therefore, here delineated and named in honor of Dr. Loye Miller, author of the genus. 


Chendytes milleri, new species 


Holotype. —Right humerus, L. A. Co. Mus. no. 2364, lacking bicipital area and internal tuberosity, 
and with contours of distal end eroded; collected by Leonard Bessom and William Reeder, Novem- 
ber, 1950. 

Paraty pes —Left femur, L. A. Co. Mus. no. 2378, nearly complete; ulna, L. A. Co. Mus. no. 2387, 
with distal end chipped; scapula, L. A. Co. Mus. no. 2386. 

Locality and age-—Los Angeles County Museum locality no. 1085; top of bluff on north side of 
San Nicolas Island, S 47° W of Coney Point; altitude approximately 400 feet. Lower Pleistocene. 

Description of holotype-——Deltoid crest of humerus weak, relatively longer than in living scoters 
and curving around onto palmar surface of shaft; less sharply curved than in Chendytes lawi, how- 
ever, and shaft narrows less abruptly below the external tuberosity. Less fragile in appearance than 
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Fig. 1. Wing elements of Chendytes; a and d, Chendytes milleri, type humerus, L.A.C.M. no. 
2364, palmar and anconal views; b and c, C.lawi, humerus, L.A.C.M. no. 2455, palmar and 
anconal views; e and i, C. milleri, paratype scapula L.A.C.M. no. 2386, ventral and dorsal 
views; f and g, C. milleri, paratype ulna, L.A.C.M. no. 2387, radial and internal views; 
h, C. lawi, scapula, L.A.C.M. no. 2006, dorsal view; all x 1. 





in Chendytes lawi, with shaft slightly greater in diameter. Pectoral attachment long. Distal end rela- 
tively narrow; impression of brachialis anticus muscle lying along internal margin and deeply incised ; 
this area incomplete in C. Jawi but impression of brachialis anticus appears to occupy the same posi- 
tion as in C. milleri, although it is shallower. Measurements are: length, approximately 69.7 mm.; 
breadth of shaft below external tuberosity, 5.5 mm.; breadth of shaft at middle, 4.4 mm.; depth of 
shaft at middle, 4.4 mm. 

Description of paratypes—Femur scoter-like but longer and stouter than in living Melanitta 
fusca deglandi or M. perspicillata. Length about 85 per cent of average for Chendytes lawi. Compared 
in detail with C. Jawi, the following characters are notable: (1) shorter, stockier bone, with straighter 
lines especially toward the proximal end; (2) obturator ridge on line with external condyle, straighter 
and forming sharper angle between posterior face of bone and trochanteric area than in Jawi; in the 
latter the proximal part of the femur inclines toward internal side so that obturator ridge is in line 
with popliteal fossa; (3) anterior border of trochanter relatively straight; this contour more rounded 
in C. lawi; (4) popliteal area small, the bordering ridge (internally) thin and sharp. 

Ulna tiny, straight, approximately 32 mm. long. Impression of brachialis anticus deeply incised, 
corresponding to deeply cut impression at distal end of humerus. Distal end with prominent carpal 











May, 1955 RECORDS AND SPECIES OF CHENDYTES 139 


[fl] 


Fig. 2. Femora of Chendytes; a and d, C.lawi, L.A.C.M. no. 2015, posterior and anterior views; 
b and c, C. milleri, paratype, L.A.C.M. no. 2378, posterior and anterior views; all x 1. 


tuberosity, suggestive of that in Melanitta, but proportionately larger and more distally placed. 
Trochlea smoothly rounded, with crests not sharply defined. The ulna of C. /awi is as yet undiscovered. 

Scapula resembles Melanitta perspicillata in general, but slightly narrower with reduced acromion 
and less prominent and less well defined glenoid facet. Outer margin of glenoid facet straighter, the 
surface less inflated, even depressed near its posterior tip; roughened area between glenoid facet and 
small acromion. Compared with C. lawi, broader proximally but relatively flatter, with more inflated 
glenoid facet, better defined coracoidal articulation, and suggestion of flare on external edge of shaft. 


Measurements of Paratypes 


Length Breadth Breadth Breadth Depth 

proximal end distal end of shaft of shaft 
Femur 59.4 13.0 15.0 7.0 8.1 
Ulna 31.4 Se ead aa $2 
Scapula nnn. SSP 2 em fl 2.4 


Referred material —Sixty-three specimens in the Los Angeles County Museum collection and 
six in the Loye Miller material at the University of California at Los Angeles (Miller, 1951:78, re- 
corded seven specimens, but only six are present in the material kindly loaned by the University of 
California at Los Angeles). Included are fragmentary specimens of 16 tibiotarsi, 10 tarsometatarsi, 
18 femora, 1 fibula, 6 humeri, 2 ulnae, 2 coracoids, 2 scapulae, 8 vertebrae, 2 phalanges, a partial 
pelvis, and a fragment of synsacrum. All are incomplete and considerably eroded. Several lack diag- 
nostic characters and are referred to C. milleri on the basis of general similarity to Chendytes, as there 
is no reason to suspect the presence of more than one species of the genus at the Lower Pleistocene 
locality. 

Among the femora referred to C. milleri are specimens that are larger and others smaller than the 
paratype femur. It is suggested that the variation in size possibly results in overlap of maximum 
C. milleri with minimum C. lawi. Characters described for the paratype appear to obtain in the 
referred specimens in which erosion has not destroyed the contours. 
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All the tibiotarsi are badly eroded and none is complete. Distinctions from C. /awi should, there- 
fore, be considered tentative: (1) proximal end of shaft more convex posteriorly than in C. lawi; 
(2) external cnemial crest projects more gradually anteriorly and is less steeply inclined upward; 
(3) fibular crest more abruptly thrust outward from shaft distally than proximally; crest seems more 
evenly flared in C. lawi. All of the specimens in the Loye Miller collection are tibiotarsi. 

The length of the tarsometatarsus can be taken on only one specimen (L.A.C.M. no. 2373) and 
is 58.2 mm. This is greater than in Melanitta fusca deglandi but is nearly 5 mm. shorter than the 
smallest C. lawi. The contours are badly eroded so that other distinctions from C. lawi, if present, 
are not observable. Other fragments suggest greater breadth than this specimen, indicating a range 
upward in size. / 

The referred humeri reveal the same characters of the deltoid crest and shaft noted in the type. 
Three specimens show the median crest and internal tuberosity; the contour of the bicipital crest is 





a b 


Fig. 3. Pelvis and synsacrum of Chendytes milleri, L.A.C.M. no. 2395; 
a, ventral view; b, dorsal view; X 1. 


incomplete in all. The median crest is apparently longer than in C. /awi and the internal tuberosity 
is slightly inclined over the pneumatic foramen, although less so than in C. lawi. 

The distal end of the ulna is better preserved in referred specimen no. 2389 than in the paratype. 
The prominence of the carpal tuberosity and its distal position are notable, as indicated in the de- 
scription of the paratype. The distal trochleae are smoothly rounded with the crests not sharply 
defined. Referred specimen no. 2388, an incomplete proximal end, shows the deep incision of the 
impression of the brachialis anticus muscle as in the paratype ulna. 

The coracoid is shorter and more slender than in Melanitta perspicillata, narrowing markedly 
just below the procoracoid. The head is flattened and inclined forward more than in living Melanitta. 
Compared with C. lawi, the procoracoid is narrower laterally but deeper anteroposteriorly and it juts 
out less abruptly from the shaft. 

The scapulae show the same characters described for the paratype scapula, and no. 2393 clearly 
shows a broadening or flaring of the external border of the shaft about 10 mm. posterior to the cora- 
coidal articulation; this is suggested but broken in the paratype. 

About three-fourths of a synsacrum are present with portions of the ilia attached; the acetabu- 
lum and antitrochanter of the right side are present with small fragments of ischium and pubis below. 
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The pelvis is similar to that in Melanitta although it is larger and proportionately narrower through 
the ilia; C. Jawi has wide ilia, more as in Melanitta. At the junction of the ilia to the dorsal spine of 
the synsacrum, C. milleri shows perforations between the ilia and the spine as in Melanitta; the area is 
solid in C. lawi. As in C. lawi the centrum of the anteriormost synsacral vertebra is relatively broader 
than in Melanitta. 

Six cervical and two lumbar vertebrae resemble those of Melanitta except for generally larger 
size and greater sturdiness. 

Beyond the fact that the fibula and phalanges are scoter-like but larger, nothing can be said 
of them, as they are badly eroded specimens. 


Table 2 


Comparison of Measurements in Millimeters of Bones of Chendytes milleri and Chendytes lawi 


C. milleri C. lawi 

Scapula 

Breadth articular end 7.2-8.3 6.8 

Depth shaft 2.1-2.4 2.4 
Coracoid 

Anteroposterior depth of shaft below procoracoid 3.7-3.8 3.3*-3.7 

Breadth of shaft below procoracoid 4.1* 4.7-5.3 

Height: posterior rim scapular facet to head 12.3 14.1-14.6 
Humerus 

Length 69.7 70.0 (approx.) 

Breadth proximal end from external tuberosity to internal 

tuberosity 13.3-14.6 14.3 

Breadth of shaft below external tuberosity 5.5-5.9 4.8 
Pelvis and synsacrum 

Distance: 1st synsacral vertebra to junction of ilia dorsally 39.3 46.2-61.0 

Breadth centrum of 1st synsacral vertebra 7.5 6.7-7.5 
Femur 

Length 59.4 65.7-76.4 

Breadth proximal end 13.0-13.4 14.0-17.0 

Breadth distal end 13.5-15.0  16.3-18.2 
Tibiotarsus 

Breadth proximal end 10.8-13.0 14.8-15.5 

Breadth distal end 12.2-13.5 13.3-14.1 
Tarsometatarsus 

Length 58.2 63.0-66.0 

Breadth across trochleae 3 and 4 10.6 11.4-13.5 


* Two specimens have the same measurement. 


DISCUSSION 


Distinction between the two known species of Chendytes is chiefly concerned with 
the degree of their loss of flight. C. milleri appears to represent a developmental stage 
between a flying, scoter-like ancestor and the flightless C. /awi. As previously noted 
(Howard, 1949:25), the femur and humerus of /awi are approximately equal in length 
(ratio of humerus to femur, 100 per cent), whereas in living scoters the humerus is twice 
as long as the femur (200 per cent). C. milleri occupies a position between these two 
but is closer to /awi, with a ratio of humerus to femur of 117 per cent. 

Examination of the characteristics of the wing elements of the two species presents 
a similar picture. In both species the flattened furcular facet and the flat profile of the 
upper end of the coracoid, with reduced acromion of the scapula, suggest a narrow, 
slit-like triosseal canal. This would have provided reduced leverage for the muscles that 
raised the wings. In /awi the acromion of the scapula is reduced to a greater degree than 


a 
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in milleri. Furthermore, the entire area that forms the socket for the humerus exhibits 
more marked weakness in /awi; the coracoidal articulation of the scapula, which is ball- 
like in the scoters and even in milleri, is almost imperceptible in /awi, and the glenoid 
facet of the coracoid is very narrow. The size of this facet cannot be determined in 
milleri. Although many areas of muscle attachment are too badly eroded to show the 
degree of muscle development, the crest of the humerus which bore the most important 
propelling muscle of the wing, the pectoralis major, is significantly revealing. In both 
species of Chendytes, it is little more than a roughened ridge, lacking the flare and wide 
area for muscle attachment found in the scoters and indicating lack of propelling power. 
In lawi the area shows even more marked degeneration than in milleri by reason of the 
sharp twist of the ridge and the accompanying pinching in of the shaft of the bone. 

The ulna is not known in /awi. In milleri it is so small that it measures less than half 
the length of the humerus (43 per cent). In the scoters, the ulnar length is 87 per cent 
of that of the humerus. The area for attachment of the brachialis anticus muscle is nar- 
row and deeply incised on both the ulna and the distal end of the humerus. This sug- 
gests a strength of flexure of the forearm, rather out of keeping with the minute size 
of the ulna, unless it indicates that the wing was held in a tightly flexed position. There 
is no evidence of equally strong extensor muscles. A portion of the impression of the 
brachialis anticus is present in one specimen of humerus of Jawi. Although less deeply 
incised than in milleri, it shows greater depression than in the scoters. 


The smooth contours of the distal trochlea of the ulna of milleri suggest very little 
delineation of characteristic contours on the carpometacarpus. The carpometacarpus 
may have been very small; possibly in /awi it was lacking entirely. 

Because the deposits on San Nicolas Island from which Chendytes milleri were 
recovered are Lower Pleistocene in age, it is suggested that the species milleri represents 
an evolutionary stage in the development of the Upper Pleistocene Jawi. Previous to 
the discovery of milleri, all but one specimen of Chendytes had been recovered from 
Upper Pleistocene strata. The single Lower Pleistocene specimen, a tarsometatarsus 
from Sexton Canyon, Ventura County, is recorded as Chendytes lawi. As noted earlier, 
no real distinctions between milleri and lawi can be drawn on the basis of the eroded 
fragments of tarsometatarsi of milleri available, except that the one measurable bone 
(58.2 mm. in length) is about 5 mm. shorter than the minimum for /awi. Other speci- 
mens, however, suggest an upward size range and a possible intergrading with minimum 
individuals of /awi, as indicated also in the femur. The Sexton Canyon bone measures 
63.7 mm. in length, which falls within the range of /awi, near the minimum. Without 
better evidence of distinction, we are faced with the possibility that milleri and lawi are 
indistinguishable in this element, except for range in size, and, therefore, that the Sexton 
Canyon bone may as well be milleri as lawi. On the other hand, the possibility remains 
that Chendytes lawi did exist on the mainland in the Lower as well as the Upper Pleis- 
tocene, leaving the claim of Chendytes milleri to status as an evolutionary ancestral 
stage somewhat insecurely supported. It may be said, however, that milleri fulfills all 
the necessary structural qualifications for such a position. 


SUMMARY 


Fifteen additional specimens of Chendytes lawi are recorded from the Upper Pleis- 
tocene of southern California. Of these, three (a first scapula for the species, a second 
humerus, and a tentatively assigned premaxilla) give additional information concern- 


ing the species. 
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A new species, Chendytes milleri, is described from the Lower Pleistocene of San 
Nicolas Island. Wing elements are fairly well represented for this species, including 
the first record of the ulna for the genus Chendytes. 

Chendytes milleri shows less degeneration of the wing than does /awi and it is sug- 
gested that the earlier species may represent an evolutionary stage in the development 
of lawi. 
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A NEW RACE OF BOOMING NIGHTHAWK FROM SOUTHERN MEXICO 
By ROBERT K. SELANDER and MIGUEL ALVAREZ DEL TORO 


In a recent paper (Condor, 55, 1953: 160-161) summarizing breeding records of the 
Booming Nighthawk (Chordeiles minor) in México, the authors described three speci- 
mens from Chiapas which could not be assigned to any known race. In the summers of 
1953 and 1954, Alvarez del Toro collected five additional specimens in west-central 
Chiapas, bringing to eight the total number available from that area. Also, through the 
courtesy of Dr. Keith L. Dixon of the Department of Wildlife Management of the Texas 
Agricultural and Mechanical College, we have had the opportunity to examine a small 
series of breeding nighthawks collected in the Chilpancingo area of central Guerrero 
in the summer of 1954. With this additional material at hand, it is apparent that the 
birds of southern México represent an undescribed race, which may be known as 


Chordeiles minor neotropicalis, new subspecies 


Type—Adult male, Mus. Vert. Zool. no. 129454, collected at Rancho Meyapac, 1050 meters, 
4 miles north of Ocozocoautla, Chiapas, México, on June 28, 1953, by M. Alvarez del Toro; original 
no. 448. 

Diagnosis—Compared with C. m. henryi of Arizona, New Mexico, and northwestern México, 
ground color of the plumage of a darker value and more blackish (less brownish) hue; light mottling 
of the dorsal surface, malar region, and breast much less abundant, coarser, and buffy rather than 
tawny ; light bars of the two central rectrices narrower ; under parts washed with pale buff rather than 
tawny; white wing patch and, in male, subterminal tail bar smaller; size similar. 

Compared with C. m. chapmani of the southeastern United States, ground color of the plumage 
of a lighter value; light mottling of the dorsal surface, malar region, and breast more abundant and 
buffier; ventral dark bars narrower and of a lighter value and more brownish (less blackish) hue; 
wing averages longer. 

Compared with C. m. hesperis of the Great Basin and California, light mottling of the dorsal 
surface, malar region, and breast less abundant, coarser, and buffier (less whitish) ; light bars of the 
central two rectrices narrower; dark bars of the under parts wider; white wing patch and, in male, 
subterminal tail bar smaller; size averages slightly smaller. 

Compared with C. m. aserriensis of south-central Texas and northern Tamaulipas, light mottling 
of the dorsal surface, malar region, and breast less abundant, coarser, and buffier (less ashy or whitish) ; 
light bars of the two central rectrices narrower; ventral dark bars, including those of under tail 
coverts, of a darker value, wider, and not broken posteriorly; general tone of under parts buffier ; 
white wing patch and, in male, subterminal tail bar smaller; size larger. 

Range.—Southern México from Chiapas north to central Guerrero, Veracruz, and southern 
Tamaulipas. 

In Chiapas, C. minor is known to breed in the northeastern end of the central de- 
pression, in the hills north of Ocozocoautla and on the Meseta Copoya, 4 to 5 miles 
south of Tuxtla Gutiérrez. Localities of occurrence are in the arid division of the Upper 
Tropical Zone between about 1800 and 3600 feet elevation. This area was erroneously 
reported to be in the Lower Tropical Zone in our earlier paper (Condor, 55, 1953:161). 
This nighthawk has been observed in the vicinity of Tuxtla Gutiérrez and Chiapa de 
Corzo in all months from January through August. On June 25, 1947, a female was 
found incubating two eggs on the Meseta Copoya. An adult female and a chick were 
collected at Rancho Santa Julia on July 2, 1949 (Alvarez del Toro, Condor, 54, 1952: 
113). Observations of this species at the ranchos Meyapac and Santa Julia extend from 
April 24 through August. It probably nests near El Ocote, 25 miles northwest of Ocozo- 
coautla, where it is common from April through August. 


| 
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Fig. 1. Habitat of Chordeiles minor neotropicalis near Rancho Meyapac, Chiapas, México. 
Photograph taken on April 24, 1954. 


The habitat of neotropicalis near the type locality is shown in figure 1. The region 
is quite humid as a result of frequent fog, and many of the trees, which occur in dense 
patches, are clothed with epiphytes. Farther to the north and at a higher elevation on 
the hills there is a tall mixed broad-leafed evergreen-deciduous forest. 

Details concerning the occurrence of this species in Guerrero are to be reported by 
Dixon (MS). 

Specimens of C. m. neotropicalis examined—Total, 12 (all adult except as noted). CHIAPAS: 
Rancho Meyapac, 1050 m., 4 mi. N Ocozocoautla, male (type), June 28, 1953, testis 8X5 mm.; male, 
June 6, 1954, testis 138 mm.; male, June 13, 1954, testis 6X3.7 mm.; male, May 8, 1954, testis 
7X4 mm.; female, June 28, 1953, “ovary enlarged.” Rancho Santa Julia, 1090 m., 7 mi. N Ocozo- 
coautla, 2 males, April 24, 1949, size of testes not recorded; female, July 2, 1949, brooding a chick. 
VERACRUZ: Boca del Rio, jv. female, July 23, 1942. GUERRERO: Chilpancingo area, adult male, first-year 
male, and adult female. 

The small size of the white wing patch and, in the male, the subterminal tail bar is 
alone sufficient to distinguish available specimens of neotropicalis from Chiapas from 
nearly all specimens of the large series of henryi, hesperis, and aserriensis that were 
examined. In adult males of neotropicalis the average width of the tail bar measured at 
the center of the inner web of the outermost rectrix is 7.5 mm., and in none of the speci- 
mens does the white bar extend to the outer web of this feather. Corresponding measure- 
ments for some other races and the percentage of specimens in which the bar extends to 
the outer web are as follows: henryi, 11.0 mm., 60 per cent; Aesperis, 10.4 mm., 85 per 
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cent; aserriensis, 10.3 mm., 85 per cent. In chapmani the bar averages 8.8 mm. and 
only in an occasional specimen does it extend to the outer web. 

In the darkness of the dorsal surface and the small size of the wing and tail mark- 
ings, specimens of neotropicalis closely resemble lighter specimens of chapmani from 
the southeastern United States. The similarity in color and pattern between those two 
widely separated populations is more probably a result of convergence of adaptive char- 
acters than an indication of phylogenetic relationship. 

With regard to certain characters, namely the darkness of the ground color and 
ventral dark bars, neotropicalis represents an end segment of a'cline which terminates 
to the north in Aenryi of Arizona and New Mexico. From north to south in the south- 
western United States and northwestern México there is a gradient of increasing dark- 
ness of the ground color and increasing intensity of the tawny markings and ventral buff 
or tawny suffusion (Selander, Condor, 56, 1954:74). However, the light buff color of 
the mottling and ventral suffusion in birds from Chiapas distinguishes them from birds 
from the southern part of the range of Henri, in which the darkness of the ground color 
approaches that of neotropicalis. 

Two of the three specimens available from central Guerrero differ from Chiapas 
specimens in having more numerous light mottling dorsally, and in this character they 
seem to approach henryi, although the color of the mottling is predominantly buffy 
rather than tawny as in henryi. The other specimen, a first-year male, from Guerrero 
has extremely dark ventral bars quite unlike those of either Aenryi or Chiapas speci- 
mens of neotropicalis. The white wing and tail markings of all three specimens are small 
as in neotropicalis from Chiapas. The tail bar of the adult male measures 6.5 mm. 

There is a breeding population of C. minor along the coastal plain of central Vera- 
cruz, of which two specimens have been reported. One of these, which recently was 
examined, is a juvenile that was collected at Boca del Rio on July 23, 1942. It was ten- 
tatively referred to aserriensis by Wetmore, but it is too dark for that form. In view of 
the fact that the other specimen from Veracruz, a female taken from a nest near the city 


Table 1 


Measurements of Adult Males of Chordeiles minor in Millimeters 


Wing Tail 
No. Range Mean with Standard No. Range Mean with Standard 
Locality standard deviation? Standard deviation? 
error error 
neotro picalis 
Chiapas 6 188-199 195.3%1.9 4.7 6 103-112 1068+1.5 3.8 
Guerrero 1 195 1 105 
henryi 
Four Corners 
region, SW 
United States 19 188-203 196.0+0.9 4.1 20 103-115 109.1+0.7 2.9 
S New Mexico, 
S Arizona 6 197-209 202.1 6 108-114 111.8 
chapmani 
SE United States 
exclusive of Florida 13. 182-196 §=187.8+13 48 14 98-108 103.0+08 3.1 


Florida* 14 178-192 184.14+1.2 4.6 14 99-110 105.0+0.8 2.9 


1 N—1 used throughout. 
2 Data from Oberholser (Bull. U.S. Nat. Mus., 86, 1914:78-79). 
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of Veracruz, also is dark, having previously been identified as chapmani (Warner and 
Mengel, Wilson Bull., 63, 1951:292), it is unlikely that this population is referable to 
aserriensis. 

Since the foregoing was written, Graber (Condor, 57, 1955:125-126) has shown 
that birds from southern Tamaulipas and Veracruz are not referable to aserriensis or 
chapmani. After discussing geographic variation in the nighthawks of the coastal plain 
of northeastern México, he suggested that birds from southern Tamaulipas and Vera- 
cruz represent an unnamed race. Judging from his description and photographs of two 
specimens from southern Tamaulipas, this population is referable to neotropicalis. 

On May 21, 1954, Selander collected an adult male about 35 miles southwest of the 
city of Veracruz, at a point one mile south-southeast of La Tinaja. The left testis meas- 
ured 5.1 mm. in length. This bird was one of several Booming Nighthawks that flew 
back and forth over grassy hills near the Rio Blanco in the late afternoon following a 
rain storm. They apparently were feeding on winged termites that were emerging from 
the ground in large numbers. One bird repeatedly dived and “boomed” over a localized 
area on a grassy slope. In view of the date these birds may have been migrants rather 
than members of a local breeding population, but, in any event, it is difficult to place 
the specimen racially. Dorsally it is nearly as light as aserriensis but the mottling of 
the scapulars is mostly buffy rather than ashy or whitish. Ventrally it is similar to 
neotropicalis and quite different from aserriensis in having wide dark bars without irreg- 
ular breaks posteriorly and in having the posterior under parts suffused with buff. The 
general coloration of this bird suggests the race howelli but the white areas of the wing 
and tail are much too small for that form. Also, the tail length (98 mm.) falls below 
the minimum recorded for Aowelli. The wing length is 186 mm. In size it is similar to 
aserriensis and chapmini. The specimen is probably an intergrade between aserriensis 
and either chapmani or neotropicalis. 

Field work in México was supported in part by the Associates in Tropical Biogeog- 
raphy of the University of California. 


Museum of Vertebrate Zoology, Berkeley, California, and Instituto Zooldgico del 
Estado, Tuxtla Gutiérrez, Chiapas, México, December 1, 1954. 
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TWO WOODPECKER POPULATIONS IN RELATION TO 
ENVIRONMENTAL CHANGE 


By LEE E. YEAGER 


For periods of 9 and 6 years, respectively, in Illinois (1938-1946) and Colorado 
(1949-1954), I have been afforded opportunity to observe the effects of pronounced 
environmental changes on resident woodpecker populations. The data obtained were 
necessarily gathered in connection with other work; they contain for this reason certain 
gaps referred to beyond. 

For assistance and many courtesies extended from 1938 to 1946 I am indebted to 
personnel of the Illinois Natural History Survey, particularly James S. Ayars. For 
similar collaboration in the period from 1949 to 1954 I wish to acknowledge the services 
of Laurence E. Riordan, Robert R. Elliott, Jack R. Grieb, and Jack D. Remington of 
the Colorado Game and Fish Department. I am further indebted for field assistance to 
a number of graduate students associated with the Colorado Cooperative Wildlife Re- 
search Unit. Dr. Noel D. Wygant of the United States Forest Service kindly reviewed 
the text relative to woodpecker-bark beetle relationships. 


AREAS AND CHANGES IN HABITATS 


Detailed descriptions of the two study areas are available in other publications 
(Yeager and Rennels, 1943; Yeager, 1949; Yeager and Riordan, 1953). Briefly, the 
area in Illinois, Calhoun Point, formed by the confluence of the Illinois River with the 
Mississippi at Grafton, Illinois, is a 2400-acre tract of river-bottom hardwoods, largely 
over-mature, in which silver maple, American elm, and pin oak dominated. Other com- 
mon trees were cottonwood, sycamore, white ash, pecan, water locust, hackberry, per- 
simmon, and black willow. 

In Colorado, studies were centered in four localities in the Engelmann spruce-alpine 
fir type, all above 9000 feet elevation, where the only other trees are aspens and lodge- 
pole pines, the former sparingly represented and the latter in densities ranging from 
scarce to about 40 per cent of the stand. 

Environmental changes in the two forest types involved were due to flooding in 
Illinois and to a bark-beetle (Dendroctonus engelmanni) outbreak of unprecedented 
violence in Colorado, covering a gross area of about 600,000 acres. Both phenomena led 
to the death of vast numbers of trees, thousands of decidious hardwoods in the midwest 
bottomlands and millions of conifers in the mountains. Death of these stands resulted 
in nearly limitless foraging grounds and cavity sites for use by resident woodpeckers. 

The great change in the woodpecker food supply in beetle-killed coniferous stands 
is indicated by Massey and Wygant (1954). In exhaustive studies on the White River 
National Forest, Colorado, only a few miles air-line distance from the Trappers Lake 
plots (see table 2), they recorded the following data on beetle numbers in heavily 
infested stands: in 24 tree cages, covering 186 square feet of bark, emerging beetles 
were recorded for two years on trees attacked in 1944 and one year on those attacked 
in 1945. A total of 16,998 bark beetles were collected from the cages, for an average of 
more than 90 per square foot of bark. Other tests showed a maximum of 305 hibernat- 
ing beetles per square foot of bark at the root crown, and an average of 200 per square 
foot. A single tree often contained 8000 to 10,000 larvae and beetles, in some cases a 
winter’s food supply for a pair of woodpeckers (Hutchison, 1951). In contrast, unin- 
fested spruce timber showed very few or no bark beetles present. The increase in wood- 
pecker food is thus apparent. 
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METHODS 


It is unfortunate that woodpecker observations for the two areas were obtained by 
different methods, briefly outlined as follows: On the 2400-acre tract in Illinois, sight 
records were taken while traversing, by canoe or light boat, a seven-mile water route, 
roughly triangle shaped. An identical course was followed each year, always in early 
October. Travel time for each trip was about six hours, except for the abbreviated cov- 
erage in 1944. All woodpeckers seen were recorded at, or soon after, the time of obser- 
vation. It is estimated that about 20 per cent of the timber killed by flooding was 
observed. Clear or lightly cloudy weather prevailed at the time of each count. 





Fig. 1. Mixed stand of riverbottom hardwoods, Calhoun Point, Illinois, flooded in 1938. Trees 
began to die in 1939 and by 1940 thousands had succumbed. Photograph taken in 1946 
after falling of smaller and more easily decaying maples, persimmons, and hackberry. 
Photograph courtesy of the Illinois Natural History Survey. 


In Colorado, observations made in connection with other work made possible a more 
quantitative approach. Accordingly, 50 circular, quarter-acre plots in green, spruce-fir 
timber were established and 50 in beetle-killed timber, on each of which one 15-minute 
observation was made each September. Four different spruce-fir localities were sampled, 
two in green timber and two in dead timber. Records of woodpecker and other animal 
occurrence were kept on a special form and entered at the time of observation. During 
this process the observer (the writer) sat quietly at or near the center of the plot, at 
which point no recorded woodpecker was more than about 60 feet away in horizontal 
distance. Most woodpeckers were first detected by their tapping sounds and were located 
and seen subsequently, thus eliminating a bias that might have resulted from differen- 
tial visibility in the green and dead stands. When in doubt, positive identity as to species 
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Fig. 2. Engelmann spruce stand near Stillwater Reservoir, Colorado, killed by bark-beetles 
about 1946; elevation about 10,000 feet. 


(except for a few birds in very large timber or which flew off the plot) was established 
immediately after the end of the 15-minute period. 

Data obtained in the Illinois study are not considered quantitative. However, the 
degree of comparability as to route, time of day and year, travel time, and weather 
permits satisfactory comparison. It is believed that the Colorado data allow accurate 
quantitative appraisal of woodpecker populations in green versus dead spruce-fir stands. 


NUMBERS OF WOODPECKERS 


The data in tables 1 and 2 indicate clearly that the woodpecker populations on the 
two areas changed markedly during the years of observation. Numbers along the seven- 
mile water route on the Illinois area (Yeager, 1949:61) were approximately 16 times 
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Table 1 


Numbers of Woodpeckers Observed on Calhoun Point, Illinois, 1938-1946 





Species 1938 1939 1940 1941 1942 1943 19441 1946 
Red-headed Woodpecker, 
Melaner pes erythrocephalus 5 11 17 23 40 SS 45 82 
Red-bellied Woodpecker, 

Centurus carolinus 1 2 3 3 5 6 2 11 
Yellow-shafted Flicker, 

Colaptes auratus 0 0 1 3 5 4 2 12 
Pileated Woodpecker, 

Dryocopus pileatus 1 0 2 4 2 3 1 5 
Downy Woodpecker, 

Dendrocopos pubescens 0 1 0 2 2 3 2 3 
Hairy Woodpecker, 

Dendrocopos villosus 0 0 0 1 2 3 0 1 

Totals 7 14 23 36 56 72 52 114 


1 Observations were inadequate due to time limitation. 


Table 2 
Woodpeckers Observed on Four Study Areas in Colorado, 1949-1954" 


Areas and species 1949 1950 1951 1952 1953 1954 
Green Spruce-fir: 
Three-toed Woodpecker, 


Picoides tridactylus 10 5 5 a a 2 
Downy Woodpecker, 
Dendrocopos pubescens 1 3 0 0 1 1 
Hairy Woodpecker, 
Dendrocopos villosus 2 3 0 0 0 0 
Total at Lake Agnes 13 9 3 2 1 1 
Total at Los Pinos’ a 2 2 2 4 2 
Grand total 13 11 5 4 5 3 
Dead Spruce-fir:* 
Three-toed Woodpecker, 
Picoides tridactylus 30 20 6 0 0 E 
Downy Woodpecker, 
Dendrocopos pubescens 14 10 10 2 2 5 
Hairy Woodpecker, 
Dendrocopos villosus 12 7 3 1 2 5 
Red-shafted Flicker, 
Colaptes cafer 1 0 0 1 1 a 
Total at Trappers Lake 57 16 15 2 3 7 
Total at Stillwater Reservoir® ss 21 4 2 2 8 
Grand total 57 37 19 4 5 15 


Number per 15-minute Observation 
Green Spruce-fir: 


Lake Agnes 0.52 0.36 0.12 0.08 0.05 0.12 

Los Pinos —_ 0.08 0.08 0.08 0.16 0.08 

Average 0.52 0.22 0.10 0.08 0.12 0.09 
Dead Spruce-fir:* 

Trappers Lake 2.28 0.64 0.60 0.08 0.12 0.28 

Stillwater Reservoir = 0.84 0.16 0.08 0.08 0.32 

Average 2.28 0.74 0.38 0.08 0.10 0.30 


1 The possibility of misidentity in a few instances of Hairy and female Three-toed woodpeckers in heavy timber 
is acknowledged. 

2 Killed by bark-beetles, 1946-1949. . 

3 Studies on the Los Pinos and Stillwater Reservoir areas not begun until 1950. 
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greater in 1946 than eight years earlier. Increase is very clearly indicated in the case of 
the Red-headed Woodpecker, which constituted about 72 per cent of all the woodpeck- 
ers observed in 1946. Numbers for the other five species (table 1) are probably too low 
to permit positive comment. The study was terminated in 1946, and the trend of the 
population subsequently is not known. 

In Colorado, quantitative data gathered in spruce-fir stands over a period of six 
years (Yeager and Riordan, 1953, and unpublished) indicate pronounced fluctuations 
in numbers (table 2). Of the species involved, the Three-toed Woodpecker was most 
abundant, especially in green timber; Downy and Hairy woodpeckers appeared to occur 
in about equal numbers, whereas only five Red-shafted Flickers were observed. These 
populations remained approximately stable in green timber when one condition, dis- 
cussed below, is taken into consideration. Woodpeckers in beetle-killed spruce-fir de- 
clined progressively in numbers except for 1954. 


DISCUSSION 

Of the environmental changes affecting the two widely different areas, buildups of 
food suitable for woodpeckers was undoubtedly most important. This was mainly in the 
form of insect larvae, wood-borers and associated forms in Illinois, and bark-beetle 
larvae, pupae, and adults in Colorado. 

The quick-decaying hardwoods killed by flooding were hosts to insects classed as 
secondary by entomologists, while the bark-beetles in spruce-fir are classed as primary. 
This distinction is due, of course, to the fact that secondary forest insects appear only 
after death of individual trees or the stand, whereas primary insects are capable of killing 
forests over an extensive range. In the deceased spruce stands certain secondary bark- 
beetles (/ps, Polygraphus, Scolytus, and others) appeared during the first year or two 
after death, adding to the woodpecker food supply (Massey and Wygant, 1954). 

In addition, there was a copious supply of berries, nuts, and acorns on the bottom- 
land area, all acceptable as food to such forms as the Red-headed and Red-bellied 
woodpeckers (Bent, 1939). 

The woodpecker population observed on 25 quarter-acre plots in the Lake Agnes 
area of Colorado in 1949 was relatively high, and misleading in the absence of explana- 
tion. These plots were the first established in the study and were in over-mature spruce- 
fir. Many trees were 24 to 36 inches D.B.H., and 500 years old or older. Some were in 
the process of dying in September, 1949, when the plots were first measured. Although 
the stand was properly regarded as green, two plots, unfortunately, contained dying trees 
host to bark-beetle larvae, which served to concentrate woodpeckers at these locations. 
Numbers of birds were reduced in 1950, following death of infected trees, and thereafter 
the population closely simulated that in the more typical green stand at Los Pinos. 

It will be noted in table 2 that high numbers of woodpeckers persisted at Trappers 
Lake somewhat longer than at Stillwater, even though the two localities were only a few 
miles apart, but on opposite slopes of the White River Plateau. Both areas were attacked 
by the bark-beetle hoards at about the same time, but the Trappers Lake stand contained 
a larger percentage of lodgepole pine, a species more resistant to the insects than Engel- 
mann spruce. Thus, dying trees, mostly lodgepoles, were present at Trappers Lake ap- 
proximately one year longer than on the other beetle-infested site, logically accounting 
for the persistence of woodpeckers in this locality. 

Observations in September, 1954, disclosed a substantial increase in woodpeckers in 
both beetle-killed stands. This increase, the first noted during the study, may be due to 
a gradual increase in secondary insects in the millions of still standing spruce trees, 
now dead for about eight years. 
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From the standpoint of a complete study, it is unfortunate that observations were 
begun as late as 1949 at Lake Agnes and 1950 at Stillwater, in each case several years 
subsequent to the initial beetle attack. It is believed that the observations in 1949 were 
at, or near, the time of peak woodpecker population. Counts indicating the rate of 
buildup prior to 1949 are, of course, lacking. 

The data, confined on, or very near to, the quarter-acre plots, are believed to be 
generally indicative of the unit-area population of woodpeckers. Thus, at peak numbers 
(1949 at Trappers Lake), there appear to have been about nine woodpeckers per acre, 
or 5000 plus per square mile. When it is recognized that, during the worst stages of the 
infestation, there were perhaps 100 square miles of dying spruce at times, this popula- 
tion figure (assuming the same density) becomes more significant. Entomologists freely 
credit the large number of woodpeckers present here or on burned areas as serving an 
important beetle-control function (Hutchinson, 1951; Massey and Wygant, 1954; 
Blackford, 1955). 

It was not determined with finality whether peak populations were due more to 
reproduction or concentration. Certainly both factors were involved in accounting for 
the woodpeckers present in beetle-infested stands. 

Study of table 2 does not disclose any marked differential in the response to dead- 
timber conditions on the part of the four species of woodpeckers involved, except for the 
flicker. The Three-toed Woodpecker appears to be somewhat more of a “green-timber”’ 
species than either the Downy or Hairy, but, more properly, it is an “inmate” of dying, 
and therefore grub-infested, spruces in the green stands. Three-toed Woodpeckers were 
seldom observed working for prolonged periods in green timber, unless on a dying or 
dead part of such trees. The same holds for both Downy and Hairy woodpeckers. 

The flicker, as indicated in table 2, and on the basis of general observation, was 
certainly most abundant in the dead stands. It is felt that the pronounced increase in 
the number of ants (Camponotus and Lasius) in the dead stands, plus increased avail- 
ability of more or less open nesting sites, may account for this increased use. The ants 
constituted the only food in a series of flicker stomachs reported on by Massey and 
Wygant (1954). 
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THE AVIFAUNA OF THE SIERRA DEL CARMEN 
OF COAHUILA, MEXICO 


By ALDEN H. MILLER 


In the desert of northern Coahuila, México, lies a rugged mountain system collec- 
tively known as the Sierra del Carmen. The high northern part of this sierra is about 
30 miles in extent along a north-northwest axis and it supports conifer and pine-oak 
vegetation that is well isolated from other such ecologic formations of significant areal 
extent. The Sierra consists principally of an elevated limestone plateau, deeply dissected, 
and with steep escarpments, especially to the west. The top of the plateau in most places 
is about 8000 feet altitude. The northern end of the Sierra is less than 50 miles south- 
east of the higher parts of the Chisos Mountains in the Big Bend National Park of 
Texas. The two mountain areas are part of the same system of uplifts, although of course 
they are separated by the Rio Grande Valley and are composed of different types of rock. 


The upper levels of the Sierra del Carmen have seldom been penetrated by natural- 
ists and no extensive investigation of the bird life of the area has previously been under- 
taken. The birds of the lower Chisos Mountains have been well studied (Van Tyne and 
Sutton, 1937) and considerable data are available on the birds of the mountains of 
extreme southern Coahuila at the northern end of the Sierra Madre Oriental (Burleigh 
and Lowery, 1942). In the summer of 1936 Ernest G. Marsh, Jr., botanist, was com- 
missioned by the United States National Park Service to make a biological survey of 
the Sierra del Carmen. Incidental to his general objectives, observations on birds were 
made and forty-four specimens were deposited in the United States National Museum. 
Through the courtesy of Herbert Friedmann and Victor H. Cahalane, permission has 
been granted to report specimens taken by Marsh and to draw on his notes related to 
them. All Marsh’s specific localities, unless otherwise mentioned, lie along the northwest 
edge of the Sierra within a five-mile radius of the high northern point known as El Cen- 
tinela. A few of Marsh’s records were reported shortly after his trip (Marsh and Steven- 
son, 1938). 


The Sierra del Carmen was visited by A. Starker Leopold, Ward C. Russell and 
myself in April of 1953 through support by the Associates in Tropical Biogeography of 
the University of California. Our purpose was to study game populations as part of a 
broad investigation of this subject in México by Leopold and to determine the extent 
and relationships of the avifauna of the area. Penetration of the upper levels of the 
Sierra was possible through the extreme helpfulness of Ramon D. Bosquez whose lum- 
bering interests embrace a large part of the mountains. Many courtesies were extended 
our party, and it is a pleasure to record the aid received also from Ramon D. Bosquez, 
Jr., Alejandro Lopez, Eduardo Lopez, and Arturo Flores. The Direccién General 
Forestal y de Caza kindly granted permission to conduct scientific work in México, and 
C. H. Muller gave helpful advice with respect to the flora. 

The Sierra was reached by road running west from Villa Acufia and crossing the 
Serranias de Burros. We passed through Noria and thence southwest to Piedra Blanca 
(see Amer. Geog. Soc. Map N.H-13) at the east base of the principal highlands. From 
here we worked up into the mountains on a road developed for timber cutting. We have 
found no maps that adequately record the details of these mountains, the elevations, or 
indeed their general outlines; in fact such maps as exist show very poor agreement. Our 
first camp, from April 1 to 20, was at 7000 feet elevation, an estimated 8 miles south- 
west of Piedra Blanca, near the head of Carboneras Canyon and the main divide of the 
mountain system. Carboneras Canyon drains northeast and is joined from the west by 
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another northeast-flowing tributary, Corte Madera Canyon, at about the 6000-foot 
level to form Botellas Canyon. This in turn joins at about 5000 feet Boquillas Canyon, 
coming from the west, and the latter opens out onto the desert piedmont at 4700 feet. 
The junction of Botellas and Boquillas canyons is the site of the old Carmen Mountain 
Hunting Club, which was our base of operations from April 20 to 28 and was estimated 
to be 5 miles west of Piedra Blanca. From the higher camp frequent trips were made 
to the tops of the plateau and especially to the head of Corte Madera Canyon. Leopold 
went to the high point in this vicinity, Loomis Peak, and recorded its elevation as 8800 
feet. From the lower camp we worked down into the desert areas as low as 4600 feet. 
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Fig. 1. Crest of Sierra del Carmen viewed from desert border at 4800 feet in 
Boquillas Canyon. 


PLANT BELTS 


For purposes of analyzing bird distribution, major vegetation belts may be outlined, 
largely in relation to altitude, and as manifested in the vicinities of our camps: 

1. Desert Scrub. About the base of the mountains this formation prevails in which 
species of Acacia, Larrea, Prosopis, Opuntia, Yucca, and Fouquieria are dominant or 
common. Desert scrub extends over the piedmont area and up the washes to the mouths 
of the canyons (fig. 1). In Boquillas Canyon it terminates rather abruptly in the canyon 
bottom at 4800 feet but some elements of it range higher on heavily insolated ridges. 

2. Oak or Encinal. From 4800 feet to 6000 feet live and deciduous oaks prevail 
(fig. 2) forming the “montane low forest” of Muller (1947). Piflons and junipers occur 
in this belt on the steeper, warmer slopes, but they nowhere form an extent of woodland 
significant as a separate kind of habitat for birds. In canyon bottoms, walnuts, elms, 
madrones, and basswood are present with the oaks. 

3. Pine-oak. From 6000 feet to the top of the range this belt occurs. A ponderosa- 
type pine (Pinus arizonica) and a white pine (Pinus ayacahuite) are intermixed with 
oaks (fig. 3). The conifers increase in numbers upward, but even at 8000 feet oaks are 
still prominent on the plateaus and south exposures. Some junipers and pifons grow on 
cliff faces or on poor soil in the lower part of this belt. At 7000 feet the oaks often form 
a dense shinnery. We found, on the eastern slopes at least, no development of chaparral 
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over large enough areas to support a chaparral avifauna, although patches of low growth 
(Ceanothus and Garrya) that might be so classed occurred, locally or marginally to the 
woods, and afforded important habitat for a few species. 

4. Conifer. In some of the high valleys and slopes from 7500 to 8800 feet, shading, 
local climate and soil conditions permit development of Douglas fir (Pseudotsuga taxi- 
folia) and pines to the exclusion of oaks (fig. 4). In some parts of upper Corte Madera 
Canyon, Douglas fir occurs in nearly pure stands (fig. 5). Aspens and true firs (A dies) 
are present also as rare elements in the conifer forest. In canyons in the pine-oak and 
conifer belts, madrones, basswood, Prunus, and hawthorne are common. 





Fig. 2. Encinal in Boquillas Canyon at 5000 feet. 


INSULAR CHARACTERISTICS 


The pine-oak and conifer belts of the Sierra del Carmen are large enough to afford 
adequate habitat for coniferous forest birds. This habitat is absent or is not sufficiently 
extensive to support a typical conifer-dependent avifauna in any nearby areas such as 
the Chisos Mountains (Van Tyne and Sutton, 1937). In fact no comparable habitat is 
present to the north for 230 miles until the Guadalupe Mountains of the Texas-New 
Mexico border are reached, although the Davis Mountains 150 miles north support an 
impoverished and limited conifer association (Popper, 1951). Similarly it is over 200 
miles to the nearest adequate conifer belts to the west in the Sierra Madre Occidental 
of Chihuahua. There are no high mountains with high-zone conifers to the east. And to 
the south and southeast the Sierra Madre Oriental is 200 miles distant with its humid 
montane forests. The intervening broken ranges in this direction are unknown ornitho- 
logically. As viewed from a distance most of them do not seem to support significant 
areas of pine-oak habitat. However, the Sierra de Madera lying approximately 100 miles 
south is reported by Muller (1947:55, fig. 1) to have a good development of conifers. 
Even though this range may have a conifer-dependent avifauna, the isolation of the 
Sierra del Carmen is still very substantial. It is appropriate, therefore, to suggest the 
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similarity of its isolation to that of a true island such as Guadalupe off the coast of Baja 
California. Dispersal of conifer-belt birds to and from the Sierra del Carmen, although 
not as difficult as to well separated islands, is nevertheless a formidable matter to accom- 
plish across the great deserts of Texas, Chihuahua, and Coahuila. 

The birds of the upper levels of the Sierra del Carmen reflect insularity in two im- 
portant ways. (1) The avifauna is unbalanced in that it lacks many conifer-zone species 
found in the Sierra Madre Occidental, Sierra Madre Oriental, and southern Rocky 
Mountains. (2) As a consequence of unbalance, species that are present show ecologic 
extension and unusual numerical relations. Notably lacking are breeding populations of 
Hairy Woodpeckers, Steller Jays, chickadees, Brown Creepers, bluebirds, Solitary 
Vireos, and Audubon Warblers. It is always difficult to prove absence, but even if we 
missed occasional pairs of these types of birds, it seems highly unlikely that continual 
hunting for them over a period of a month by three of us would have failed to reveal 





Fig. 3. Pine-oak belt at 7000 feet in Carboneras Canyon. 


substantial breeding populations if they existed. And such species as these, if they were 
present at all, should be established in good numbers, most of them as residents, or if 
not as spring arrivals by the period of our visit there. Other absentees, less confidently 
looked for, were the Arizona Woodpecker, Olivaceous and Coues flycatchers, Bridled 
Titmouse, and Grace and Red-faced warblers of the Sierra Madre Occidental. Also 
absent were the more definitely southern montane elements such as trogons, parrots, 
Striped Sparrow, Black-headed Siskin, and Brown-backed Solitaire, although unlike 
the earlier mentioned absentees these would be less likely to find appropriate habitat 
in the Sierra del Carmen. It should be noted, however, that the Sierra may be reached 
in late April or early May by certain migrant species of southern distribution, not thus 
far specified, as among the flycatchers and warblers, that would have been missed as a 
consequence of termination of our work at the end of April. 
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The absence of the first, most notable group listed poses a problem of the history 
of the high-level habitats of the Sierra. In the course of variable extension of pluvial 
and boreal climatic regions in the Pleistocene it must be supposed that the Sierra was 
periodically closer than now to other conifer areas or was actually connected with them. 
Why have the permanently resident birds of such habitats disappeared? Possibly the 
area of habitat has diminished at times to such a degree as to allow certain species to 
die out whereupon subsequently expanded tracts of conifers have not been occupied by 
reinvasion across the deserts. It is scarcely conceivable that the habitat is not presently 
adequate for them. In other words we can hardly regard such an island as strongly iso- 
lated for long periods of time. It is not like an oceanic island that was never connected 
to the mainland but rather like well set off coastal islands, such as the channel group 
off southern California, which have impoverished and unbalanced avifaunas (see Miller, 
1951), perhaps for similar reasons. 





Fig. 4. White pine and Douglas fir at 7500 feet in Corte Madera Canyon. 


ECOLOGIC EXTENSIONS 


When species are absent, related types may partly take their place in insular faunas 
as they are released from competition. There is extension or expansion of the ecologic 
spheres of the species present. Four fairly clear instances of this are seen in the Sierra 
del Carmen. 

1. The pine and oak dependent woodpeckers of the genus Dendrocopos, namely 
villosus and arizonae, occur only casually, or in the latter instance not at all. A hybrid 
of villosus and scalaris indicates sporadic or limited occurrence of villosus (see Miller, 
1955). In the absence of effective populations of the higher-zone members of Dendro- 
copos, D. scalaris of the desert scrub spreads upward into the pine-oak belt to unusual 
degree, to the 6800-foot level. Burleigh and Lowery (1940:109) specifically record it 
up to 6000 feet in the Guadalupe Mountains of western Texas and a similar situation 
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prevails seemingly in the Chisos Mountains, but in neither place is there an invasion of 
pine-oak habitat as contrasted with oak and mixed desert vegetation. In the Sierra del 
Carmen, scalaris is scarce, to be sure, in the middle of the pine-oak belt at 6800 feet and 
it has not invaded the more predominantly coniferous stands higher up in full ecologic 
replacement of villosus. It has taken over completely the habitat normal for arizonae 
in the oak and lower pine-oak belts. 

2. Jays of two types were absent, namely Cyanocitta stelleri normally present in 
good developments of conifers, and Aphelocoma coerulescens normal in scrub growth 
such as afforded by areas of junipers and pinon. Compensating for these absences is 
Aphelocoma ultramarina that is extraordinarily abundant (p. 167) and which ranges 
from the lowest strings of oaks in canyons at 4700 feet up through the oaks and conifers 





Fig. 5. Slope dominated by Douglas fir in Corte Madera Canyon; the skyline is 
approximately at 8000 feet elevation. 


to the top of the range. In ecologic spread and numbers this species completely takes 
over the habitats normally divided among the three jays in such regions as southern 
Arizona. Indeed A phelocoma ultramarina is so prevalent that one wonders if the other 
species could readily meet its competition in their own preoccupied niches should they 
disperse to the Sierra in small numbers. 

3. The absence of chickadees in the conifers and of Parus wollweberi in the oaks is 
balanced by the remarkable zonal and ecologic range of Parus atricristatus. This tit» 
mouse extends from the desert levels, where at least in nearby areas it occupies mesquite, 
up through oak and pine-oak to 7500 feet. At the higher levels it has not fully taken over 
the chickadee habitat in that it stays out of the pure stands of conifers but in many areas 
of mixed oak and pine that the chickadees Parus sclateri and Parus gambeli would use, 
atricristatus is present. 

4. The breeding warblers of the pine-oak and conifer belts consist of two species in 
the Sierra del Carmen, Peucedramus taeniatus and Setophaga picta. Along with these 

one would expect to find in the Sierra Madre Occidental Dendroica graciae, Dendroica 
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auduboni, and Cardellina rubrifrons, each, to be sure, operating in a slightly different 
sphere on the average and foraging in a slightly different way. Compensation for the 
absentees seems reflected in the unusually large numbers of Peucedramus and Setophaga, 
the contrast in numbers with what might be expected from prior experience in the Sierra 
Madre being particularly great in the former. Certainly Peucedramus seems to take over 
for Dendroica graciae and Dendroica auduboni. No counts were made to document 
this situation but the impression of unusual abundance was repeatedly gained in the field. 


FAUNAL RELATIONS 

The relations of an insular fauna are indicated by the proportion of types in it that 
appear to be derived from adjacent source faunas. Such derivation may reflect initial 
contribution to the island fauna, subsequent contributory gene flow, and similarity of 
the environment of source area and island. The following groups of forms reflect by 
their presence in the upper plant belts of the Sierra del Carmen affinities of that area 
with faunas and habitats in particular directions. 

West Lampornis clemenciae clemenciae 

Cyrtonyx montezumae mearnsi Colaptes cafer nanus 
Aphelocoma ultramarina couchii 
Piranga flava dextra 


Caprimulgus vociferus arizonae 
*Dendrocopos scalaris cactophilus 
Psaltriparus melanotis lloydi 
Troglodytes brunneicollis cahooni North-northwest 
*Thryomanes bewickii eremophilus Accipiter cooperii 
Glaucidium gnoma californicum 
Phalaenoptilus nuttallii nuttallii 
*Savornis nigricans semiatra 
Empidonax difficilis hellmayri 
*e Parus atricristatus dyseleptus 
Sitta carolinensis nelsoni 
Sitta pygmaea melanotis 
e Vireo huttoni carolinae 


Junco phaeonotus palliatus 


South and West 
*Otus asio suttoni 
Peucedramus taeniatus arizonae 
Eugenes fulgens fulgens 
Balanosphyra formicivora formicivora 
Setaphaga picta picta 


South-southeast 
*Cathartes aura aura 
*Meleagris gallopavo intermedia 


e Pipilo maculatus gaigei 


* e Pipilo fuscus texanus 


e Aimophila ruficeps tenuirostris 





* Ranges through lowlands. : : 
e Forms essentially peculiar or endemic to the west Texas area immediately to the north. 


These listings show that 7 and possibly 12 forms relate to the west and could be in- 
fluenced by dispersal from the Sierra Madre Occidental. On the other hand 6 and pos- 
sibly 11 of the forms can be related to the Sierra Madre Oriental to the south, although 
2 of the 6 are lowland forms extending to the uplands in the Sierra del Carmen from 
the east as well and probably should not be used to show special affinity with the Sierra 
Madre Oriental to the southeast. In view of the position of the Sierra del Carmen at the 
east edge of the plateau of northern México, more or less in line with the Sierra Madre 
Oriental, the fauna seems unexpectedly weighted in the direction of the Sierra Madre 
Occidental. This is probably a reflection of ecologic similarity, as the isolation for the 
strictly montane species across deserts to the west is even greater than to the south and 
southeast. 

The lists also show an affinity to the north of considerable proportion, an affinity 
further strengthened by absentees from the south that might be expected (see p. 157). 
The 12 forms with northern affinity include 5 that are essentially endemic to the west 
Texas province, including the Carmen area, and thus center only locally to the north. 
We have found no races differentiated solely in the Sierra del Carmen. Balanced against 
the 12 northern forms are 9 (4 of the south-southeast group; 5 in the south and west 
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group) of southern affinity. Possibly some of the western group could be regarded as of 
southwestern origin. Thus the northern and southern elements are not far out of balance. 

In summary, then, the avifauna shows, in consideration of spatial separation from 
source areas and general geographic location, a higher element of western derivation 
than would be expected and no conspicuously large southern element. The southern 
forms with few exceptions extend on north into the Chisos Mountains in any event. The 
avifauna of the Sierra Madre Oriental as a whole does not reach the Sierra del Carmen 
and there is in the upper parts of these mountains no distinctively eastern element as 
there is in the flora (basswood, elm and others). The dominant vegetation and the 
environment for birds is much like that to the north and west, favoring maintenance of 
transfers to this insular area from these directions. Despite evident isolation, either this 
has not been rigorous enough or the environmental peculiarities have not been forceful 
enough to result in differentiation of high-zone endemics in this one mountain range. 


SPECIES LIST 


Anas discors. Blue-winged Teal. Marsh took a male of the year at a tank in the western hills area 
on September 10. 

Anas carolinensis. Green-winged Teal. On September 4 a male of the year was taken at the tank 
in the western hills; there was a large flock of ducks present here at the time according to Marsh. 

Anas acuta. Pintail. A specimen was taken on September 10 at the same tank where the teal 
occurred. 

Cathartes aura aura. Turkey Vulture. On April 17 a vulture was caught in a steel trap baited with 
a Mexican Jay. Significant is the fact that it was a female about ready to lay its first egg; the ovum, 
in the ovary, measured 25 mm. in diameter, and the bird was fat, weighing 1500 gm. Another bird 
circled repeatedly over the trapped female. Thus the specimen must represent the breeding population 
of the area. Its wing length is 485 mm. and the tail is 242 mm. There is of course overlap in size 
among the races of Turkey Vultures and the area here concerned may involve intergradation. How- 
ever, the measurements of this one breeding individual fall clearly in the range of the race aura (see 
Friedmann, 1950:35, 45) and not in that of teter. Until more statistics are available on breeding birds 
of northern Coahuila, they must be considered C. a. aura, a race known heretofore in northeastern 
México only from southern Coahuila (Las Delicias; Amadon and Phillips, 1947:577) and the lower 
Rio Grande Valley. 

Accipiter cooperii. Cooper Hawk. At 7500 feet in pine and Douglas fir timber a pair of these hawks 
was cackling and was responsive to Horned Owl imitations. Evidently there was a nest location some- 
where nearby in the conifers, as the birds responded at this point on April 8, 10, and 14. At 5000 feet 
in the oak belt an adult female with yellow ova up to 4 mm. in diameter was taken on April 26; 
weight 513 gm. These clear evidences of breeding constitute the first report of summer residence of 
the species in Coahuila. 

Accipiter striatus velox. Sharp-shinned Hawk. An adult male was taken on April 18, at 7000 feet ; 
weight 98 gm. Its testes showed no enlargement and it may therefore have been a migrant. In any 
event its ventral coloration in no way suggests the race suttoni which breeds in the mountains of south- 
ern Nuevo Leon (see Storer, 1952). Marsh and Stevenson (1938:286) report a family of young on 
August 2 in Vivoras Canyon. The young male that Marsh took on that date in the pine and Douglas 
fir forest has well barred flank feathers and thus also is velox. 

Buteo jamaicensis fuertesi. Red-tailed Hawk. An adult male was taken on April 14 at 7000 feet; 
testis 17 mm., weight 950 gm. The bird had a small rattlesnake in its throat. Red-tails also were seen 
occasionally at the base of the mountains. The specimen in hand is a well marked example of the race 
fuertesi which was named from Brewster County, Texas. 

Circus cyaneus. Marsh Hawk. Seen in northward migratory flight across the desert east of the 
Sierra del Carmen on March 31 and on April 11 along the west face of Loomis Peak at 8800 feet. 

Pandion haliatus. Osprey. Seen on April 9 flying through the saddle at the head of Corte Madera 
Canyon, apparently in migration. The Osprey has not been listed heretofore for Coahuila. 
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Falco sparverius. Sparrow Hawk. Noted occasionally in the lower canyon areas at 5000 feet in 
the period from April 20 to 28. 


Callipepla squamata pallida. Scaled Quail. These quail were sparsely distributed in the desert 
border at the base of the mountains in open mesquite, catclaw, and yucca at 4700 feet. The two males 
taken had testes 10 and 11 mm. long on April 24 and 26 and were giving the single cow call charac- 
teristic of unmated cocks. There was no water source in the area in the dry year of 1953. One of the 
birds had greens and mahonia berries in the crop. Quail breast feathers were noted in the lining of a 
nest of a Cactus Wren in this area. The specimens show no approach to the race castanogastris of east- 
ern Coahuila nor to C.s. sguamata of southern Coahuila. Weights were 186 and 172 gm., respectively. 


Cyrtonyx montezumae mearnsi. Montezuma Quail. An area of open pine-oak and grass centering 
on a temporarily dry ciénega in the head of Corte Madera Canyon at 7500 feet was the principal 
location for these quail in the parts of the mountains we traversed. In all at least five different pairs 
were flushed here between April 7 and 17. Winter coveys evidently were entirely dispersed and the 
ova in three females taken ranged up to 3 mm. in diameter on April 14 and 17, indicating the approach 
of nesting. There was abundant sign of quail digging in the turf in the ciénega area and crops con- 
tained bulbs of a sedge, fleshy roots, acorns, and dipterous pupae. On April 27 at 4700 feet in a dry 
wash at the base of the mountains a group of two males and a female, travelling together, was en- 
countered; all were sexually active. There was a scrubby stand of oak near the wash, the lowest oaks 
in an otherwise desert area of mesquite and catclaw. The female of this trio also had ova up to 3 mm. 
in diameter. Marsh also found this species as far down as the mesquite belt, and he took a male on 
September 7 at Jardin del Sur. It was an adult just beginning the annual molt. 

The series of specimens taken shows a wide variation in color but as a group it conforms satis- 
factorily with other material of the race mearnsi. Friedmann, Griscom and Moore (1950:79) indicate 
that both C. m. mearnsi and C.m.montezumae occur in northern Coahuila. The reported occurrence 
of the latter is possibly an error or was based on individual dark variants such as occur in the series 
now at hand. Weights of our specimens were: ¢ ¢, 170, 171, 173, 186, 201, 205 gm.; 2 9, 172, 175, 
180, 184 gm. 

Meleagris gallopavo intermedia. Turkey. The population of turkeys in the mountains was sparse 
and apparently did not range above 7500 feet into the highest pine-oak and Douglas fir areas. Such 
high levels are occupied by turkeys of the races merriami and mexicana in the mountains to the west. 
The race intermedia, to which the specimens of the Sierra del Carmen clearly belong, is a lowland 
form of the Atlantic plain and only peripherally here works up from the Sabinas drainage into the 
middle part of the pine-oak belt. Turkey tracks were noted at 7500 feet in Corte Madera Canyon. 
Otherwise turkeys were detected only in the vicinity of our camp in Carboneras Canyon where they 
were within easy cruising radius of a few pools of water in the canyon bottom. A roost was situated 
in large pines on the end of a spur ridge 300 feet above this water. On April 2 a gobbler from this 
roost was attracted by imitated hen calls at 6:30 a.m. and came in to my location, running with a hen. 
The latter was taken and proved to be nearly ready to lay; no eggs had been deposited but the largest 
ovum was 20 mm. in diameter. The gobbler from this roost, and occasionally one other, were heard 
at dawn up to April 5, when all gobbling ceased. On April 7 as many as five separate turkeys were 
seen by members of our party in the oak borders in the vicinity of the water holes. On April 12 
Leopold saw a gobbler come into the roosting grove at 7:10 p.m. Ten minutes later another bird flew 
in nearby and was taken. It was a hen, not fat as the first one was, and not yet laying, although the 
largest ovum was 10 mm. in diameter. The crop contents consisted of clover, Desmodium, grasses, 
and forbs. Weights of the two hens were 914 and 8 pounds, respectively. 

Totanus flavipes. Lesser Yellow-legs. Marsh took a fall migrant at the tank in the western hills 
on September 4. This species seems not to have been recorded before in Coahuila. 


Actitis macularia. Spotted Sandpiper. An immature in fall migration was taken on September 4 
at the tank in the western hills. 

Erolia melanotos. Pectoral Sandpiper. A specimen taken on September 4 at the tank in the west- 
ern hills is apparently the first record of the species in Coahuila. 


Columba fasciata fasciata. Band-tailed Pigeon. This species was unaccountably rare in 1953. 
Single individuals were seen flying over an oak-covered slope on April 13 and 16, and two were flushed 
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from the ground here on April 9. Marsh found pigeons to be common in August at the north end of 
the mountains. A specimen was taken on August 7 in Vivoras Canyon. 

Zenaidura macroura marginella. Mourning Dove. This dove occurred commonly in the desert 
border and lower canyons at the base of the mountains, but it occasionally ranged up to 6000 feet in 
openings in the pine-oak belt. Two females were taken at the mill at this elevation in Carboneras 
Canyon on April 16. One had enlarged ova up to 13 mm. in diameter; the other was not thus ap- 
proaching breeding; weights were 119 and 96 gm., respectively. 

Zenaida asiatica asiatica. White-winged Dove. A single male was taken on April 23 at the mouth 
of Boquillas Canyon at about 4900 feet. It was singing and the testes measured 12 mm.; weight 158 
gm., fat. No others were seen here in the next five days and it is not certain that there is an estab- 
lished breeding population at this point. 

The specimen has a wing length of 161 mm. which is in the segment of overlap between values 
for the races Z. a. mearnsi and Z. a. asiatica. However, its coloration is distinctly dark, as in the latter, 
and I am inclined to think that color is a fairly satisfactory basis for separation of northern popu- 
lations of these races even though it may not serve in southern México (Pitelka, 1948:121-122). The 
Carmen mountain bird, whether a straggler or representative of a normal breeding population, there- 
fore seems related to Z. a. asiatica of the lower Rio Grande Valley to the east. 

Coccyzus erythropthalmus. Black-billed Cuckoo. A migrant was taken in the maples and bass- 
wood near a water hole in the bottom of Boquillas Canyon at 5200 feet, on April 22. This apparently 
is the first record of the species in Coahuila. 

Geococcyx californianus. Road-runner. On April 22, following a light rain, several of these birds 
were calling from the hills at the canyon mouth at 4800 feet. The notes were not the cooing sequence 
of the male but a series of cow notes known to be given by females. One of these calling birds was 
stalked and taken and proved to be a female with the largest ovum 4 mm.; weight 250 gm. A female 
taken on April 20 had an ovum of 15 mm. and weighed 274 gm. 

Tyto alba. Barn Owl. Heard at 5000 feet in the oak belt on the night of April 25. 

Otus flammeolus flammeolus. Flammulated Owl. This species proved to be common in the pines 
and oaks at 7000 feet in Carboneras Canyon. Seven were taken here, chiefly by stimulating aggres- 
sive response with imitated calls. All but one of the birds was in breeding condition. On April 3, 
after two had already been taken in the area, four males could be heard calling at once. On April 1 
and 12, males were taken at our camp grounds; on the last date a higher pitched call of a female also 
was heard here. On April 17 a male was again heard at the camp, possibly a replacement on the same 
territory where the others had been stationed. Birds were found in oaks and white and ponderosa 
pines from 3 feet up to 50 feet above ground. At 5000 feet in Boquillas Canyon the species was heard 
in a scattering of pines among oaks above camp on April 22 and 23. The stomach contents of these 
owls consisted largely of moths and beetles. A stomachful of moths would be collected in the dusk 
period before full darkness fell. 

Heretofore this species has not been reported from northeastern México, although it has been 
taken in the Chisos Mountains of Texas (Van Tyne and Sutton, 1937:36-37). The series from the 
Carmen Mountains average a little darker above, redder, and more heavily striped below than do 
series from the United States; a male from the Rio Gavilan in Chihuahua is similar. However, less 
than half of these northern Mexican birds are separable from the material north of the border. It is 
important to stress the extreme individual variability to be seen even in a small series of this species. 

Data on gonads, weights, and dates, respectively, are: ¢ 6, 6 mm., 53.7 gm. (April 1); 6, 53.9 
(2) ; 6, 57.0.(3) ; small, 48.2 (11) ; 5, 49.7 (12) ; 6, 53.1 (14). 2, largest ovum 2 mm., 63.0 gm. (April 8). 

Otus asio suttoni. Screech Owl. These owls were common in groves of oaks both at 7000 feet and 
5000 feet. At the higher camp their territories often overlapped with those of Flammulated Owls in 
the pine-oak formation. Their calls were both the accelerated trill common to western races and a 
slow even cadence of three to six notes somewhat suggestive of Otus trichopsis; a single individual 
would at times switch from one to the other. At our higher camp, the birds taken in early April were 
about to breed and those at 5000 feet in late April had already laid. Food noted consisted of moths 
and June bugs. A bird taken by Marsh at Jardin del Sur on August 28 is an adult in annual molt. 

Data on reproduction, weights, and dates, respectively, are: ¢ 4, testis 8 mm., 131 gm., heavy 
fat (April 2); 8, 110 (3); 6, 99 (3); 10, 92 (21); 8, 98 (24). 2 9, largest ovum 3 mm., 135 gm. 
(April 4) ; 3 empty follicles and brood patch, 154 (23) ; empty follicles and brood patch, 150 (23). 
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In a revision of the desert Screech Owls (Miller and Miller, 1951:169) it was indicated that the 
influence of suttoni extends north to west Texas, although birds of that area are best referred to the 
race cineraceus. The present series from the Sierra del Carmen matches well in all respects the suttoni 
from Chihuahua previously reported and a recently taken example of that race from 12 miles north- 
east of Durango, Durango, México. This race has not heretofore been recorded from Coahuila. The 
race cineraceus was reported from the Sierra del Carmen by Marsh and Stevenson (1938:286), but 
Marsh’s bird is found to agree with our series of suttoni. With measurements of 11 suttoni now at 
hand, it is even more clear than formerly that suttoni is not an especially large form. Both with 
respect to wing length and weight it corresponds closely with cineraceus. Wing lengths are: ¢ ¢, 146 
mm., 150, 153, 155, 155, 159; 9 9, 155 mm., 157, 162, 163, 173 (for cineraceus, compare Miller and 
Miller, fig. 1, table). 

Bubo virginianus pallescens. Horned Owl. Heard occasionally, chiefly at the lower camp, where 
a pair was stationed in the steep rocky canyon wall. A male taken here on April 22 weighed 875 gm.; 
testis 10 mm. 

Glaucidium gnoma californicum. Pigmy Owl. We encountered at least five different individuals, 
chiefly in the pine-oak at 7000 feet, but one at least in oaks and pifions at 5000 feet in Boquillas 
Canyon. Usually the birds were heard in the morning from dawn until 10 a.m., but once on April 24 
one called in bright moonlight after all daylight was gone. The Pigmy Owls were mobbed by several 
species, among them Acorn Woodpeckers, Broad-tailed Hummingbirds, and Painted Redstarts. One 
owl had a Sceloporus in its stomach. 

These resident Pigmy Owls called with rapid cadence, sometimes giving the whistles in couplets, 
as do the owls of the race G. g. gnoma of Chihuahua, and unlike the more northern and western races. 
However, the characters of the three specimens taken are clearly those of the large californicum 
(includes pinicola, now regarded as a synonym) and not G. g. gnoma. The best distinguishing char- 
acters of G. g. gnoma and californicum are tail length and, less satisfactorily, wing length (see van 
Rossem, 1936:132) ; I cannot substantiate color distinction between gnoma and pinicola. The occur- 
rence in the Carmen area represents the first record of the species in Coahuila. Data on specimens 
taken are: April 3, testis 6 mm., wing 93.5, tail 65.0, 55.6 gm.; April 12, testis 7 mm., wing 90.7, 
tail 64.7, 57.5 gm.; April 13, testis 8 mm., wing 93.9, tail 63.6, 56.3 gm. 

Micrathene whitneyi. Elf Owl. This species was heard at very close range in oaks at 5000 feet 
in Boquillas Canyon on April 24, but no specimen was obtained. The Elf Owl has not heretofore 
been listed for Coahuila, although it is present in the Chisos Mountains of Texas. 

Phalaenoptilus nuttallii nuttallii. Poor-will. Common along the rocky canyon walls at 5000 feet 
but not noted higher up. A female taken on April 25 was induced to call shortly before Poor-wills 
voluntarily started activity by giving an imitation. This was at a station where a bird had been heard 
on previous evenings. This bird was about to start laying, the largest, yellow ovum being 3 mm.; 
weight 49.6 gm. 

Caprimulgus vociferus arizonae. Whip-poor-will. This species was extremely noisy about our 
camp at 7000 feet. The birds apparently ranged considerable distances, but the shaded oak and pine- 
filled canyon bottom back of camp always had a calling bird stationed in it. Calling was especially 
noticeable at dusk and dawn but in moonlit periods it would occur in the middle of the night. Dawn 
calling was correlated with temperature. On mornings when sunrise readings of 3 and 4° C. were 
recorded, little or no calling was heard, but when temperatures were 8 to 10° C., Whip-poor-wills 
called regularly. Birds were heard at a distance in several parts of upper Carboneras Canyon and at 
one place in thick oaks in Boquillas Canyon at 5000 feet. At this elevation they were apparently 
at the lower limit of their range. 

The pair at the upper camp on April 4 called in responsive fashion, the male giving the guttural 
whip-poor-will call and the female a single quip, in nearly perfect unison with his terminal note. On 
this evening the female was taken; it was a bird with ova up to 2 mm. in diameter; weight, 54.7 gm. 
The male was taken on April 5 in the evening; testis 9 mm., weight 50.1 gm. Before sunrise another 
calling bird had taken over this area. On April 9 this bird was shot but not retrieved. Again, by 
morning another individual with a recognizably different voice was calling in the area. 

The specimens agree in color, long bristles, and wing length (¢ 162 mm.) with examples of 
C. v. arizonae from Arizona and Chihuahua. This race has not been recorded before in Coahuila. 

Aéronautes saxatalis saxatalis. White-throated Swift. Seen frequently especially about cliffs but 
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also at other times low over wooded slopes, from 4800 feet up to the crests of the mountains. Two 
females were taken, on April 9 and 21, neither of which was laying. Nevertheless some of the popu- 
lation probably would have bred in the area; copulation was observed on April 23. The two speci- 
mens, with wing lengths of 145 and 140 mm., are best referred to A. s. saxatalis, although the first 
approaches the dimensions of sclateri. 

Lampornis clemenciae clemenciae. Blue-throated Hummingbird. Canyon bottoms were clearly 
the habitat of this species, whether at 7500 feet among the rocky slopes, oaks, and white pines of 
Corte Madera Canyon or at 5000 feet in the madrone, maples, elms, and basswoods of Boquillas 
Canyon. On April 8 and 16 males were taken at the border of a talus slope where they were feeding 
at flowering Ribes bushes among the rocks. In Boquillas Canyon, they were several times heard 
calling in flight but were noted especially about an agave with heavy, thick set flower clusters on an 
eight-foot stalk. This grew at the upper edge of the rock wall of the canyon, level with the crowns 
of the madrone trees growing in the bottom. Here on April 28, at least three different males and 
one female visited in the course of one-half hour. The testes of the birds taken did not indicate that 
nesting was underway; they were 2% to 3 mm. in length. 

On the basis of the more metallic, less gray rump compared with bessophilus of Arizona and 
Chihuahua (Van Tyne, 1953), these specimens are referrable to L. c. clemenciae, the race recorded 
from the Chisos Mountains but not apparently heretofore from Cohuila (see Friedmann, Griscom, 
and Moore, 1950:175). Weights of specimens were: ¢ 6, 8.2 gm., 8.1, 7.7; 9, 6.9. 

Eugenes fulgens fulgens. Rivoli Hummingbird. This hummer was detected only once, on Loomis 
Peak, 8800 feet, on April 11, where a male was taken; testis 2 mm., weight 7.9 gm. This birds is 
indistinguishable from specimens of the species taken in Arizona. I cannot at present satisfactorily 
separate E. f. aureoviridis van Rossem (1939:7) from E. f. fulgens, and apparently Peters (1945:91) 
and Friedmann, Griscom, and Moore (1950:177) had similar difficulties. The species has not hereto- 
fore been recorded in Coahuila. 

Archilochus alexandri. Black-chinned Hummingbird. Common in the desert area at the base of 
the mountains, where in the canyon mouths, in open mesquite and catclaw, males were displaying. 
Specimens, with testes measuring 2 mm. were taken here on April 23 and 27. Marsh also took this 
hummer on July 25, near Piedra Blanca (Conejo). 

Selasphorus platycercus platycercus. Broad-tailed Hummingbird. The males of this species were 
heard frequently in flight, chiefly along canyons, from 5000 to 7500 feet. Displaying, territorial males 
were established only in canyons. We observed them chiefly in Corte Madera Canyon along the 
base of a rock slide, the currant bushes there supplying food to both this species and the Blue- 
throated Hummingbird. About four males had stations on bare oak or white pine limbs above the 
slide in a section 300 yards in length. As birds were collected, other males appeared on the same 
perches to take their places, sometimes even within a few minutes. A small series of water holes was 
located here in the creek bottom. One female, not yet laying, was taken here and another female which 
could not be saved as a specimen was taken in flat, open pine-oak woods 400 yards from any canyon, 
at 8000 feet, on April 15. This last female was gathering cobwebs and had at least one yellow ovum 
in the ovary; no males were seen in the vicinity. 

Data on gonads, weights and dates, respectively, are : ¢ 6; 3 mm., 2.8 gm. (April 4); 2, 3.2 
(9); 1, 3.1 (9); —, 3.4 (9); 2, 3.4 (10); 2, 3.2 (10); 2, 3.6 (12). 2 9, largest ovum %4 mm., 3.7 gm. 
(April 16) ; —, 3.7 (17); 1, 3.7 (19). 

Megaceryle alcyon. Belted Kingfisher. On April 1 a Belted Kingfisher was present at the small 
mill pond in Carboneras Canyon at 6000 feet. 

Chloroceryle americana hachisuki. Little Green Kingfisher. Marsh took a specimen on July 24 
at Tanque de los Melones on La Bavia Ranch east of Fresno Mesa, which is in the southern part 
of the Sierra del Carmen. The bird is typical of the northwest race of the species originally described 
as C. a. leucosticta. It is noted that two of three specimens from Brownsville, Texas, in the collection 
of the Museum of Vertebrate Zoology are no different and it seems therefore somewhat doubtful 
to extend the range of C. a. septentrionalis north on the Gulf coast to the mouth of the Rio Grande. 

Colaptes cafer nanus. Red-shafted Flicker. Common throughout the pine-oak and oak belts from 
7500 feet in Corte Madera Canyon down to the lowest oaks and dead cottonwoods in Boquillas 
Canyon at 4900 feet. Spring calling was heard throughout the month of April and on the 7th at 
7000 feet in Carboneras Canyon one was excavating a nest cavity in a dead snag in the creek bottom. 
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Flickers responded readily to Horned Owl imitations, coming in excitedly but cautiously to the 
sound source. 

In color and wing length the birds taken accord with the characters claimed for this race, 
although in our fairly large sample some birds are larger than any reported by Griscom (1934) and 
Van Tyne and Sutton (1937:46); yet they are with one exception shorter winged than the normal 
range of C. c. collaris which is 160 mm. or greater for males. Wings of the Carmen birds are: ¢ 2 
146, 149, 150, 152, 155, 158, 161; 2 9 147, 151, 155, 156, 159. The largest birds in this series were 
no less advanced toward breeding than others of the population. None had laid or was incubating 
but most birds were courting and apparently were preparing nests. A specimen from the Sierra de 
Jardin taken on August 7 is in the middle of a complete molt. 

Data on gonads, weights, and dates, respectively, from specimens, all taken from or near the 
7000-foot level are: ¢ 6, 11 mm., 122 gm. (April 3); 11, 123 (5); 10, 118 (6); 8, 113 (11); 10, 124 
(15); 4, 105 (16); 11, 121 (17). 2 9, largest ovum 2 mm., 110 gm. (April 6); 1, 114 (8); 2, 126 
(16) ; 2, 108 (16) ; 3, 119 (18). 

Balanosphyra formicivora formicivora. Acorn Woodpecker. An abundant and conspicuous 
species throughout the oak and pine-oak belts, from 5000 to 8000 feet. Females taken on April 15 and 
18 were nearly ready to begin laying. Males showed a wide range of gonad development. Marsh took 
a bird in juvenal plumage at Jardin del Sur on August 21. 

Data on gonads, weights and dates, respectively, are: 6 ¢, 7 mm., 67.1 gm. (April 1); 11, 75 
(3); 7, 67.2 (4); 4, 70.1 (5); 3, 56 (6); 5, 63.3 (9); 7, 63.2 (14); 10, 64.0 (16); 8, 72.3 (20), 
2 9, largest ovum 1%4 mm., 63.5 gm. (April 4); 4, 62.5 (15); 2, 65 (16); 4, 65.5 (18). 

Sphyrapicus varius. Yellow-bellied Sapsucker. Two well defined races of this sapsucker, S. v. 
varius and S. v. nuchalis, were winter visitants or migrants in the mountains. The race nuchalis 
was indeed common. The species was found only at the upper levels in the pine-oak formation and 
usually in relatively dense clumps of trees in the canyon bottoms. None showed significant gonad 
enlargement, the greatest measurement being a testis of 2 mm. on April 9. 

Specimens are as follows: S. v. varius, 9, April 3, 42.7 gm., little fat; ¢, April 16, 38.4 gm., 
thin. S. v. nuchalis, o ?, April 1, 47.5 gm., little fat; 9, April 3, 53.2 gm., fat; 9, April 5, 40.2 gm. 
no fat; 6, April 7, 47 gm., fat; ¢, April 9, 46.5 gm.; 9, April 10, 48.4 gm., little fat; 9, April 11, 
46.7 gm. 

Dendrocopos villosus x Dendrocopos scalaris. Hybrid woodpecker. For a detailed description 
of this hybrid and its possible significance, see Miller (1955). The bird was taken in open live and 
deciduous oaks at 7000 feet on April 12. No Hairy Woodpeckers (D. villosus) could be found in the 
mountains, although they were searched for constantly. 

Dendrocopos scalaris cactophilus. Ladder-backed Woodpecker. This woodpecker was found chiefly 
in the oaks and was common in the lower oak belt at 5000 feet. It ranged upward in the stands of 
pines and oaks of more heavily isolated parts of Carboneras Canyon to about 6800 feet, but it 
was scarce at this upper limit. The birds at the higher elevations had apparently not started incu- 
bation by April 11 but at 5000 feet the season was more advanced in some individuals at least. On 
April 22 a female was flushed from a nest cavity in Boquillas Canyon in which small young were 
calling. The cavity’ was in a 6-inch live oak in the canyon floor and was 5 feet above ground. A bird 
in juvenal plumage was taken on August 11 in the western hills area. 

Our nine specimens are, as a group, dark backed and of large size normal for the race cactophilus. 
One female is light enough above for symplectus but its wing is 102 mm., which is long for that race. 
There is, therefore, a suggestion of intergradation, which is not unexpected since symplectus occurs 
in the lowlands in northeastern Coahuila and cactophilus in the Chisos Mountains north and west 
cf the Sierra del Carmen. 

Data on gonads, weights, and dates, respectively, are: ¢ 6, 8 mm., 34.7 gm. (April 10); 7, 38 
(20) ; 7, 37.5 (20); 8, 26.0 (20) ; 4, 33 (26). 9 9, largest ovum 1 mm., 32.7 gm. (April 21) ; 3, 34.4 
(21) ; brood patch, 30.9 (22). 

Myiarchus cinerascens cinerascens. Ash-throated Flycatcher. Found only in the oak belt at 5000 
feet, where it was common. A female taken here on April 21 was laying. Data on specimens are: 
é 6, April 21, testis 11 mm., weight 29.5 gm.; April 22, 13 mm., 29.3 gm.; April 23, 11 mm., 28.3 gm. 
9 2, April 21, laying, 34 gm.; April 21, largest ovum 2 mm., 24.5 gm. 
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Sayornis nigricans semiatra. Black Phoebe. Confined, as would be expected, to the vicinity of 
water sources in the larger canyons. One was seen near the mill pond at 6000 feet in Carboneras 
Canyon on April 1 and a pair was taken on April 28 at 5000 feet in lower Botellas Canyon; ¢, 
testis 6 mm., 17.8 gm.; 2, ovum 1 mm., 15.3 gm. The two specimens have narrow dark shaft streaks 
on the under tail coverts, a feature shown little or not at all in semiatra of California. Otherwise 
the specimens agree with semiatra in color. The marking of the under tail coverts may indicate a 
beginning of a gradient in increased darkening of these feathers toward S. n. nigricans in southern 
Coahuila. Specimens from northern Chihuahua (Rio Gavilan) are similar. 

Sayornis saya saya. Say Phoebe. A female with an active brood patch was taken in the open 
lower part of Boquillas Canyon at 5000 feet on April 22; weight 21.0 gm. Marsh took a juvenile on 
September 2 at El Rincon. 

Empidonax hammondii. Hammond Flycatcher. A common migrant from April 4 to 24, chiefly in 
stands of low oaks in the pine-oak belt but also occasionally in the desert scrub at the base of the 
mountains. No specimen taken had testes larger than 2 mm. in length. Males taken on April 4, 12, 
13, 19, and 24 weighed 10.5, 10.0, 10.8, 11.6, and 12.3 (fat) gm., respectively. 

Empidonax wrightii. Wright Flycatcher. This species was a common migrant from April 19 on 
and occurred chiefly in the lower oak belt and in the desert scrub. Only one was taken at 7000 feet. 
Males had testes no larger than 2 mm. and those taken on April 19, 22, 23, 24, and 25 weighed 12.5, 
12.1, 13.0, 12.1 and 12.3 gm., respectively; indeterminate sex, April 23, 13.0 gm. None was conspicu- 
ously fat and it is perhaps significant that the weights ran consistently greater than in hammondii 
except when the latter was distinctly fat. 

Empidonax difficilis hellmayri. Western Flycatcher. This species began to arrive on breeding 
territories in the canyons at 7000 feet on April 6. From April 12 to 17 it moved in in full force, 
occupying canyon bottoms grown to basswood, maple, Douglas fir, and oaks, from 6800 to 7500 
feet. These flycatchers were then repeating a rhythmic tee-sit song performance, different although 
evidently homologous with certain notes of E. d. difficilis of the Pacific coast. Unlike the migrant 
species of the genus, these birds had testes well developed, although not all were yet at maximum 
size; none had any more than a trace of subcutaneous fat. No Western Flycatchers were detected 
in the lower canyons at 5000 feet. 

The race hellmayri is topotypical in the Chisos Mountains (Brodkorb, 1949) and the series from 
the Sierra del Carmen apparently is similar to the original material of this race. One is impressed 
with the large size of this race and the bright green, rather than olive green, dorsum of most in- 
d:viduals, compared with E. d. difficilis. Also the breast and sides are greener and less yellow, but the 
belly is more yellow. Hellmayri has not been reported heretofore as a breeding bird in Coahuila. Data 
cn gonads, weights, wing lengths, and dates, respectively, are: ¢ 6, 3.5 mm., 14.5 gm., 72.6 mm. 
(April 6) ; 5, 14.0, 73.0 (12) ; 5, 12.4, 70.3 (15) ; 4, 12.2, 71.2 (16) ; 3, 13.2, 70.8 (16) ; 5, 12.8, 71.0 (17). 
9, ovum % mm., 11.0, 67.8 (17). The male taken on April 12 had an incompletely ossified skull, a 
persistent sign of immaturity from the previous spring when presumably it was hatched. 

Pyrocephalus rubinus flammeus. Vermilion Flycatcher. The specimen reported by Marsh and 
Stevenson (1938:287) taken on July 24 at Santo Domingo, east of Fresno Mesa, has been reexamined. 
Its affinity with the northwest race of the species seems correct in terms of the characters outlined 
by van Rossem (1934:353). 

Nuttallornis borealis. Olive-sided Flycatcher. Migrants of this species were passing through the 
desert at the base of the mountains in the last week of April. One was taken on April 24; testis 3 mm., 
weight 36.2 gm. 

Tachycineta thalassina lepida. Violet-green Swallow. Definitely identified from April 12 on, 
both at the 7000- and 5000-foot levels. On April 24 in lower Boquillas Canyon a male was taken; the 
testes were enlarged (7 mm.) to such an extent as to suggest it would breed locally. The bird must 
be regarded as an intergrade of lepida and T.t. thalassina as there is considerable admixture of green 
with the purple of the rump. The wing length, 115.1, is not particularly great; it is usually over 117 
mm. in 7. t. thalassina. 

Aphelocoma ultramarina couchii. Mexican Jay. This was the most abundant species of bird 
in the mountains. It ranged from the lowest patches of oaks in the canyon bottoms at 4700 feet up 
to 8800 feet at the highest point of the range. Although the greatest concentrations were in the 
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stands of oaks and pine-oak, the species was seen regularly in Douglas fir and white pine in upper 
Corte Madera Canyon and also in pifion scrub on steep slopes at the 5000-6000-foot levels. These 
latter habitats might be expected to be occupied by Cyanocitta stelleri and Aphelocoma coerulescens, 
respectively, both of which apparently are absent in this mountain range. 

Mexican Jays, as is typical of the species, were at all times organized in social groups. We saw 
no isolated pairs. Individual groups operated in their own areas and by our counts consisted of four 
to eight individuals. Under the stimulus of a Horned Owl call as many as four different groups could 
be brought into one clump of trees, thus aggregatin gup to 30 individuals. On such an occasion on 
April 3, four groups came in from as many different directions and during the excitement appeared 
tempcrarily to lose their identity. On April 12 one members of a group was seen gathering sticks 
on the ground; two others were on the ground with it and a fourth was in the trees overhead. On the 
same day, elsewhere, courtship feeding was noted. We obtained no evidence that laying had occurred 
at the higher levels up to April 20; possibly birds at 5000 feet were more advanced. An adult under- 
going a complete wing molt (primaries 8-10 still old) was taken on August 2 in Vivoras Canyon. 

Data on gonads, weights, and dates, respectively, are: ¢ ¢, 7 mm., 107 (April 1); 10, 115 (1); 
10, 108 (2); 12, 121 (3); 9, 105 (5); 12, 110 (13); 12, 106 (16); 10, 116 (21; at 5000 feet). 2 9, 
largest ovum %4 mm., 102 gm. (April 1) ; 1, 107 (6) ; 34, 108 (7); %4, 97 (8); 1, 101 (13) ; 1, 94 (13); 
2, 100 (14); small, 94 (17). 

Corvus corax sinuatus. Holarctic Raven. Ravens occasionally were seen in the pine-oak and cliff 
areas of the range. A female taken on April 9 at the head of Corte Madera Canyon, 7500 feet, had 
an ovum 3 mm. in diameter and would probably therefore have started laying soon. This bird has 
dimensions normal for the race sinuatus; wing length 420 mm., bill depth 24.7 mm., weight 875 gm. 

Parus atricristatus dysleptus. Black-crested Titmouse. This titmouse, the only representative of 
the genus Parus in the Sierra del Carmen, ranges from the desert at the base of the mountains at 
4800 feet up at least to 7500 feet. We did not see them in mesquite habitat but ‘elsewhere in the Rio 
Grande Valley this species of titmouse occupies mesquite. In the Sierra del Carmen it was an abun- 
dant bird of the oaks and pine-oak. It seldom entered Douglas fir and white pine in Corte Madera 
Canyon where its presence seemed to center in the oaks that were interspersed. It was also seen 
frequently in alligator juniper. At 7000 feet, pairs, with the males singing, were spaced through the 
live and deciduous oaks at 200 to 300 yards. Courtship feeding was noted on April 12. Laying and 
incubation had not started by mid-April. Males taken throughout April had testes measuring 5 to 
7 mm.; four females taken up to April 7 had small ova. Marsh took a bird in juvenal plumage on 
August 9 in the Vivoras Canyon area and another individual approaching the end of the postjuvenal 
molt on September 1 at El Rincon. 

These titmice belong to the recently described race dysleptus (Van Tyne, 1954:201) of the Chisos 
Mountains. Weights, in order of date, were as follows: ¢ 6, 16.1, 17,3, 17.2, 16.5, 17.3, 17.2, 17.2, 
16.0, 17.5 and 17.0 gm. 2 9, 16.1, 15.3, 15.2, 15.8. 

Auriparus flaviceps ornatus. Verdin. This desert species followed the catclaw scrub up the washes 
to about 4800 feet, the limit of such habitat. Specimens were as follows: April 23, testis 5 mm., 
weight 8.0 gm.; April 24, ova small, 7.4 gm.; April 27, testis 4 mm., 6.8 gm. 

Psaltriparus melanotis lloydi. Black-eared Bush-tit. Throughout April bush-tits were seen in 
pairs. In one instance on April 13 a third bird may have been associated with a pair. On April 18, 
three males and a female were moving as a flock; otherwise no flocks were seen. Many pairs were 
checked at close range and invariably the male was black-eared and the female not; several pairs 
were collected to verify this situation. The fact that the members of the pair are distinguishable in 
this way permitted us to see differences in behavior. The males are definitely more aggressive and 
excitable when a pair is approached or is squeaked up. The male calls more loudly when the mate is 
shot than when the female is left after a male is taken. Males carry nest material as in Psaltriparus 
minimus, and many nests, often situated in junipers, were under construction. On April 18, a pair 
at 8000 feet was observed in copulation. The birds were 15 feet up in a small bare oak. The male held 
the head and bill tilted high as he mounted; the nape of the female was not touched at any time. 
Faint notes of a type not heard by me before in bush-tits were given as copulation took place. The 
male reported by Marsh and Stevenson (1938:287) was still largely in worn plumage on September 5. 

Bush-tits ranged from the upper borders of the mesquite area at 4800 feet, where locally they 
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cccurred with Verdins, up through the oak, juniper, and pine-oak habitats to the tops of the mesas 
at 8000 feet. They usually avoided shaded canyons and dense clumps of conifers, but in foraging they 
occasionally ranged into Douglas fir and white pine. 

Van Rossem and Hachisuka in describing the form Psaltriparus minimus dimorphicus (1938:8), 
which is regarded as a synonym of P. m. lloydi, were apparently unfamiliar with the normal sex and 
age variations in head pattern of P. melanotis and ascribed this variation to interbreeding of 
P. melanotis and P. minimus, a geographically improbable event in southern Sonora whence dimor- 
phicus was named. The type material of dimorphicus on which their discussion was based has been 
reviewed by me and has been found to yield no sure evidence of interbreeding; this material re- 
sembles P. melanotis lloydi in all respects, the females showing the more subtle pattern differences 
in contrast to P. minimus that Van Tyne and Sutton (1937:64-66) point out. In view of this and 
the apparent sympatry of P. melanotis and P. minimus in west Texas, these bush-tits are treated as 
separate species pending further field study. In the Sierra del Carmen there is no trace of the minimus 
type, and it is to be noted that P. melcnotis is not confined to the higher altitudes as it apparently 
is in the Chisos Mountains. 

Data on specimens are: ¢ 4, iris dark in all; testes 4 to 5 mm.; weights in order of date: 
5.8, 5.0, 5.5, 5.3, 5.5, 5.4, 5.7, 5.8, 5.2, and 5.2 gm. Q Q, iris whitish in all; April 4, largest ovum 
3% mm., 5.0 gm.; April 3, ova minute, 5.2 gm.; April 10, 5.1 gm.; April 15, ovum 2 mm., 6.0 gm.; 
April 17, 2 mm., 5.9 gm. 

Sitta carolinensis nelsoni. White-breasted Nuthatch. Common in the oaks and open conifers from 
6500 to £000 feet; none was recorded in the oak belt at 5000 feet. Nesting was apparently underway, 
as a female taken on April 3 had an ovum 24 mm. in diameter; weight 18.5 gm. Testes of males 
ranged from 4 to 6 mm. in length. Weights of males, in order of date, were: 16.9, 15.9, 16.2, 16.9, 
16.0, 16.5, 17.4, 16.5, and 16.0 gms. 

The series taken shows no significant differences in dimensions of bill or wing from nelsoni of 
Arizona and New Mexico; it is shorter winged than umbrosa of Chihuahua. Nor is coloration con- 
sistently different from nelsoni, although the tendency in the series is toward slightly darker color- 
ation in the direction of S. c. mexicana to the southward. The material from the Sierra may be pre- 
sumed to be equivalent to the population of the Chisos Mountains from which S. c. oberholseri 
Brandt was named, and it fits Aldrich’s characterization of that form (1944:599). However, it shows 
insufficient differentiation to support the distinction of oberholseri from nelsoni. The populations of 
the Chisos Mountains and the Sierra del Carmen seem best regarded as a stage in the cline of which 
nelsoni and mexicana are end points, although falling closer to nelsoni. 

Sitta pygmaea melanotis. Pygmy nuthatch. This nuthatch was not seen below 7000: feet where 
it was scarce, but at 7500 to 8000 feet in pine-oak on the mesa tops and in the heads of canyons 
where conifers were more dominant than at 7000 feet it became common, pairs being encountered 
at intervals of 200 yards. No flocks or parties of three were seen. At times the birds would move into 
oaks to feed, but usually they foraged in needle tufts of ponderosa and white pines and on the smaller 
limbs. We took no females that had laid or were about to lay. One collected on April 6 had six ova 


‘ of nearly uniform enlargement up to 144 mm. diameter; others taken up to April 15 did not show 


even this level of development. Pairs were probably engaged in nest construction, and the males often 
were heard “singing.” The testes varied from 3 to 6 mm. in the period from April 2 to 15 without 
correlation as to date. Weights of 13 males had a narrow range of variation, from 10.0 to 10.8, and 
averaged 10.3; 9 females ranged from 9.2 to 11.0 and averaged 10.2. Robert A. Norris has identified 
the material as to race. Pygmy Nuthatches have not been recorded heretofore from Coahuila and 
they are absent in the Chisos Mountains. 

Certhia familiaris montana. Brown Creeper. We could find no evidence of a breeding population 
of creepers in the Sierra del Carmen although the higher conifers would seem to constitute favorable 
habitat for nesting. Twice what are assumed to be winter visitant or migrant individuals were de- 
tected and taken in Corte Madera Canyon above 7000 feet. One could not be sexed and the other, 
a female, was sexually inactive and somewhat fat. These birds taken on April 18 and 15, respectively, 
are referable to the race montana; they match worn plumages of birds from Montana and Idaho. 

Campylorhynchus brunneicapillus couesi. Cactus Wren. A few pairs were present in open swales 
and mesas at the base of the mountains. Nests were placed in bare thorny scrub and in larger ar- 
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borescent yuccas. A pair taken on April 25 was building, the male at least carrying material, appar- 
ently to a breeding nest. The female had yellow ova up to 3 mm. in diameter that indicated she 
would have laid in about a week; she had no brood patch. A third bird was heard in the vicinity of 
this pair that was feeding and gathering the nest material about 300 yards from its nest site. On 
April 27, two miles away, a second pair was found with a nest placed 5 feet up in the crown of a 6-foot 
yucca. The nest contained two partly grown young, about a week old; no addled eggs could be found. 
The female only had a brood patch, which was past the edematous stage. Data on specimens are: 
April 25, ¢ testis 7 mm., weight 38.7 gm., 2, ovum 3 mm., 37.8 gm.; April 27, 6, testis 5 mm., 39.7 
gm.; 9, ovum 1 mm., 33.8 gm. 

Thryomanes bewickii eremophilus. Bewick Wren. Common in the piedmont area on yucca-dotted 
slopes and along the lower canyon walls in growths of pifion, yucca, and cactus. A few occurred up 
to 7000 feet where they were found only on sunny canyon slopes or in dry junipers and oaks. Males 
were singing steadily. A female taken on April 24 was laying. The testes of males measured 5 to 7 mm. 
Weights were: 6 2, 10.7, 10.0, 11.4, 10.0, 10.0, 10.7, 11.5 gm.; 9 9, 12.7 (ovum 5 mm.), 10.1 gm. 

Troglodytes brunneicollis cahooni. Brown-throated Wren. These wrens were common, although 
inconspicuous, in canyon bottom log and brush tangles in the pine-oak belt from 6700 feet upward. 
Singing was not noticed until April 15 and apparently it correlated with attainment of full gonadal 
development of some of the males at about that time. In contrast with Troglodytes aidon the birds 
stayed close to the ground when singing and were more secretive. The song was not as harsh and the 
teer call-note was less guttural. In general their behavior approached that of Troglodytes troglodytes, 
although their close affinities to aidon are obvious. 

The series taken is not separable in color or size from 7. b. cahooni of the Sierra Madre Occi- 
dental of Chihuahua and Sinaloa. Most, however, have gray dorsal areas equivalent to T. a. park- 
mani and were it not for consistently brown throats and breasts might be confused with that form. 
The birds of the Sierra del Carmen suggest in no way compositus of the Sierra Madre Oriental. The 
species has not been reported before from northern Coahuila, but Burleigh and Lowery (1942:198) 
record a cahooni-like. specimen from Diamante Pass in southern Coahuila. Data on gonads, weights, 
and dates, respectively, are: ¢ 6,2 mm., 11.1 gm. (April §), 2%, 11.1 (8); 3, 10.0 (15) ; 3, 10.0 (15); 
5, 10.8 (15); 8, 10.8 (15); 7, 10.1 (17). 2 2, none with ova more than 1 mm.; 11.8 gm. (April 5) ; 
10.3 (7); 9.9 (8); 9.7 (8); 10.0 (15); 10.2 (15); 10.1 (16); 10.3 (17). 

Salpinctes obsoletus obsoletus. Rock Wren. Seen only in the rocky piedmont and on lower bare 
canyon faces. Data on specimens are: 6, April 21, testis 6 mm., 17 gm.; 2, April 22, ovum 1 mm., 
15 gm. Marsh took a bird in fresh fall plumage on September 6 at El Jardin. 

Catherpes mexicanus albifrons. Canyon Wren. Found in shaded rocky canyons and on larger 
cliff slopes at the base of the mountains from 4700 to 5300 feet. A pair had a nest on a 15-foot boulder 
in a narrow section of the canyon bottom at 5000 feet opposite a large cliff. It was situated in a 
6-inch pothole, protected from rain, on a vertical face 10 feet from the ground. The female was 
incubating on April 22. Males were singing frequently and were aggressively responsive to imita- 
tions of the song. 

The four specimens taken display the large size of this race in contradistinction to C. m. con- 
spersus and are much paler than C. m. mexicanus, although as usual in this species there is much 
individual variation in color (Miller, 1948). Data on specimens are: 6 @, April 21, testis 344 mm., 
wing 64.3 mm., weight 13.4 gm.; April 22, 4 mm., 65.7 mm., 11.5 gm.; April 23, 4 mm., 65.2 mm., 
13.5 gm. 9, 58.7 mm, brood patch, 130 gm. 

Mimus polyglottos leucopterus. Mockingbird. This species was sparsely distributed in the mes- 
quite and catclaw at the base of the mountains. Two males were taken: April 22, testis 8 mm., weight 
47 gm.; April 26, 8 mm., 43 gm. 

Toxostoma curvirostre celsum. Curve-billed Thrasher. A scarce resident of the desert scrub at 
the mouth of Boquillas Canyon. One was taken here on April 22; testis 13 mm., 88 gm. Its large size 
and spotted and dusky posterior underparts distinguish it from 7.c. oberholseri of eastern Coahuila. 
The race celsum seems not to have been recorded previously from Coahuila, although it occurs in 
Chihuahua and the Big Bend area of Texas. 

Toxostoma dorsale dorsale. Crissal Thrasher. Found only in the mesquite, desert willow, and 
walnut scrub along the wash of Boquillas Canyon at about 4700 feet. Four specimens representing 
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as many pairs were taken in a section one mile in length on April 27. The female had a brood patch; 
the males had testes of 6 and 7 mm. maximum length. The specimens conform in color with T. d. 
dorsale of New Mexico. This race has not heretofore been recorded from Coahuila, although it is 
present in the Chisos Mountain area of Texas. Weights are: 6 6, 64, 62.7, 65.0 gm.; 9, 60.7 gm. 

Hylocichla guttata. Hermit Thrush. Migrant or winter visitant thrushes were seen both in the 
Douglas fir and pine-oak belts and in the lower levels in the oaks at the foot of the range. Two races 
are involved in our material: H. g. auduboni, 6 &, April 15, 7500 feet, testis 2 mm., wing 117 mm., 
weight 29.2 gm.; April 18, 7000 feet, testis small, wing 121 mm., 30.9 gm. H.g.guttata, $ 6, April 12, 
7000 feet, testis small, wing 92 mm., 22.5 gm.; April 19, 7000 feet, testis small, wing 92 mm., 22.6 
gm. (fat); April 22, 5000 feet, testis 2 mm., wing 94 mm., 28.2 gm. (moderate fat) ; April 26, 5000 
feet, testis small, wing 93 mm., 27.8 gm. (very fai). An additional unsexed bird probably belongs 
with this race. The dimensions and color of the speciraens of H. g. guttata are equivalent to those of 
the somewhat large population of this race breeding in southern interior British Columbia (McCabe 
and McCabe, 1932). 

Myadestes townsendi townsendi. Townsend Solitaire. Detected in clumps of large pines in two 
different locations at 7000 and 7500 feet on April 4, 6, and 8. At no time was singing heard and it is 
probable but not certain that the birds were merely winter visitants. The habitat would be favor- 
able for breeding in as much as similar conifers and rock cliffs are frequented by the species in sum- 
mer in the Sierra Madre Occidental of Chihuahua. The specimen taken on April 8 was a female 
with minute ova and no fat; weight 31.9 gm. The species has not before been recorded in Coahuila. 

Polioptila caerulea amoenissima. Blue-gray Gnatcatcher. This gnatcatcher was apparently estab- 
lished on summer territories in the oaks and walnuts of the wash of Boquillas Canyon at the foot 
of the mountains. Males were singing and patrolling here on April 23 and 27. Some individuals that 
were seen in desert scrub may have been migrants. Only one was noted at higher elevations, on 
April 10 on a dry oak-covered bench at 7000 feet; no song was heard and it may have been a mi- 
grant. Specimens taken were: 6, April 23, testis 5 mm., weight 6.3 gm.; 2, April 24, ova small, 6.0 gm. 

Regulus satrapa satrapa. Golden-crowned Kinglet. In a side canyon at the head of Corte Madera 
Canyon, at 7500 feet, a sma!! wintering flock of this kinglet was found on April 8. The kinglets fre- 
quented a dense stand of Douglas firs in which the trunks and ground beneath were covered with 
moss that was dry at this season. A female was taken in which the ova were minute; weight 5.9 gm., 
little fat. This is the first record of the species in Coahuila. 

Regulus calendula. Ruby-crowned Kinglet. These kinglets were common in the conifers and oaks 
of the upper levels of the mountains, at 6500 to 7000 feet, as winter visitants or migrants. At times 
in particular areas they were abundant, as though a wave of migrants was passing through; this was 
noted especially on April 3, 5, and 10. At the base of the mountains they were also seen, specifically 
as late as April 23. Two races are represented in the specimens taken: R.c.calendula, 9 ?, April 1; 
6, April 17, testis small, weight 6.3 gm. R. c. cineraceus, 2, April 19, weight 6.4 gm., fat. The race 
cineraceus does not seem to have been reported previously from Coahuila. 

Bombycilla cedrorum. Cedar Waxwing. Twice flocks of this winter visitant were encountered. 
On April 5 a flock of 12 was noted in oaks in Carboneras Canyon at 6600 feet, and on April 21 a 
group was noted in oaks at 5000 feet. Data on specimens are: ¢ ¢, April 5, testis 2 mm., weight 
32.2 gm.; April 21, 2 mm., 31.5 gm. 9 9, April 5, ova minute, 31.0 gm.; April 21, ova minute, 36 gm.; 
April 21, ova minute, 34 gm. 

Phainopepla nitens. Phainopepla. Noted on April 20 and 28 in large clumps of mesquite near 
Piedra Blanca, at about 4500 feet, in the foothills of the range. 

Lanius ludovicianus mexicanus. Loggerhead Shrike. Detected only once in catclaw scrub in the 
lower part of Boquillas wash at about 4600 feet elevation. The male that was taken was not in full 
breeding condition on April 27, but it was apparently resident; testis 4 mm., weight 49 gm. This 
individual, a first-year bird, surprisingly is very much like mexicanus in dark dorsal coloration and 
extensive mask; the underparts are paler than normal in that race and the bill hook is small as in 
excubitorides. The bird may best be considered an intergrade of mexicanus and excubitorides, some- 
what closer to the former. Even so it is surprising that the influence of mexicanus is seen so far north. 

Vireo atricapillus. Black-capped Vireo. This small vireo was stationed on territories in the low 
catclaw-dominated scrub in the lower washes of Boquillas Canyon and its side valleys, at 4600 to 
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4800 feet. The cover of the habitat may be open to the extent that a person can easily walk through 
it, or it may be closed almost like chaparral. The birds stayed almost entirely within four feet of 
the ground and exposed themselves rarely on the tops of the bushes. The song was a long series of 
wheezy and whining notes intermixed with notes remindful of both Gray and Hutton vireos. One 
bird sang continually for a half-hour period. A call note was essentially identical with the chatter of 
a Ruby-crowned Kinglet. Twice females were seen with males and it seemed evident that breeding 
would soon begin. This species has not heretofore been specifically reported as summer resident in 
México, but it nests in the Chisos Mountains of Texas. 

Specimens taken were: 6, April 23, testis 3 mm., iris light brown, 8.4 gm., no fat; 9, April 23, 
cvum % mm., iris light brown, 8.4 gm., no fat; ¢, April 24, testis 3 mm., 9.2 gm.; 6, April 26, 
testis 5 mm., 8.3 gm.; 9, April 27, ovum 1 mm., 8.0 gm. 


Vireo huttoni carolinae. Hutton Vireo. This was a common bird from 6500 feet to 8000 feet. 
Three males singing at once could often be heard from a single listening post. They occurred in rather 
open pifions on south-facing slopes at 7000 feet, but chiefly in live and deciduous oaks as also in 
tracts of pines almost devoid of oaks. The birds were in pairs and apparently preparing to nest but 
only one female was taken that was nearly ready to lay; this was on April 12. All males had testes 
4 to 5 mm. in length. 

The dorsal coloration of our series supports well Brandt’s claim (1938:269) of separation of the 
Chisos Mountain population from V. h. stephensi and V. h. mexicanus. There is no overlapping in 
characters between stephensi of Arizona and the birds of the Sierra del Carmen, and mexicanus is 
much greener above and below and averages larger. The wing lengths of the males of the Carmen 
Mountains are about as reported for the Chisos Mountains. It is therefore considered appropriate 
to recognize the race carolinae as described by Brandt. Data on wing lengths, weights, and dates, are: 
65.5 mm., 11.4 gm. (April 2) ; 64.8, 11.4 (2) ; 67.5, 12.0 (2); 65.1, 11.3 (6); 65.3, 11.4 (6) ; 63.0, 11.1 
(12); 66.7, 11.5 (15); 64.0, 11.5 (15); 66.0, 11.7 (17); 64.9, 11.7 (18). 29 9, 63.8 mm., 11.0 gm. 
(April 2) ; 66.7, 11.5 (2); 65.1, 12.6 (12; laying) ; 67.9, 12.0 (13); 63.5, 11.6 (14). 


Vireo solitarius. Solitary Vireo. Apparently there was no summer resident population of this 
vireo in the mountains or at least none had arrived up to April 20. One was heard singing on April 10 
in a shaded growth of pine and oak in a canyon at 7500 feet. But it was not in evidence later and 
was presumed to have been a migrant, since this species often sings in the course of spring migration. 

Mniotilta varia. Black and White Warbler. Marsh took a fall migrant on September 1 in Chu- 
perosa Canyon. 


Vermivora virginiae. Virginia Warbler. On April 22 a male was taken on a canyon side in scat- 
tered scrubby oak growth with grass and cactus beneath. This was at 5200 feet in Boquillas Canyon. 
The bird was not singing but circled about the area chipping vigorously in alarm after a shot was 
fired. It is by no means certain that this warbler was stationed here for the summer, although the 
habitat appeared suitable. The testis was not yet fully developed (2% mm. long), but there were 
only slight deposits of fat on the bird; weight 7.3 gm. This species has not been reported heretofore 
from Coahuila. 

Parula americana pusilla. Parula Warbler. A migrant was taken in an oak grove at 7000 feet 
on April 16; testis 4 mm., weight 7.3 gm. This is apparently the first record of this species in Coahuila. 


Peucedramus taeniatus arizonae. Olive Warbler. This was a common warbler in the pine timber 
above 6800 feet. It was most numerous from 7500 feet to the summit of Loomis Peak at 8800 feet. 
Tall ponderosa and white pines, as also Douglas firs, were the normal habitat. Most of the time the 
birds were 40 feet or more above ground, singing and foraging. The song of this species has two very 
different patterns between which any one individual may switch freely. First-year, yellowish males 
were singing and breeding as were adults. 


No differences could be detected between the series taken and material from Chihuahua and 
Arizona. This species has not been recorded before from northern Coahuila. Data on gonads, weights, 
and dates, respectively, are: ¢ 6, 5 mm., 10.2 gm. (April 2); 5, 11.5 (4); 4, 10.1 (4); 4, 10.1 (4; 
yellow plumage) ; 3, 11.1 (8); 7, 11.3 (10); 6, 11.6 (11; at 8800 feet) ; 4, 11.1 (11; at 8800 feet) ; 
5, 11.5 (12; yellow plumage) ; 6, 11.2 (14; yellow plumage) ; 7, 12.1 (14); 5, 10.7 (15; yellow plum- 
age). 2 9, all ova 1 mm. or less; 10.5 gm. (April 4) ; 10.9 (10); 11.4 (13); 10.1 (15). 
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Dendroica auduboni auduboni. Audubon Warbler. This species was recorded as a migrant from 
April 7 to 26, but the greatest numbers were seen between April 11 and 18 at the 7000-foot level. 
None of the specimens taken indicated approach to breeding and little singing was heard. Appar- 
ently there was no nesting population settling in the mountains, although the habitat in the upper 
conifer belt appeared ideal for it. Marsh’s manuscript report on the species likewise affords no sat- 
isfactory evidence of summer residence. One individual that we took is an extensively black male 
approaching the characters of the race nigrifrons of Chihuahua but it is no darker than occasional 
examples of D. a. auduboni that are summer resident in the Rocky Mountains of the United States. 
These latter I regard as part of a cline of blackness and size in which D. a. auduboni of the northwest 
and D. a. nigrifrons of México are extremes; it is not practical to define an intermediate level on 
this cline under the name memorabilis as has been proposed. 

On April 18 a call note of one of these warblers was heard which had the distinctive quality of 
the species Dendroica coronata. The bird was taken and proved to be a hybrid in which the char- 
acters of the adult males of D. auduboni and D. coronata are both evident. The considerable differ- 
ences in head pattern assort as follows in this individual: The throat is about half yellow and half 
white, the two types of feathers intermixed; a loral white mark and postocular white are present as 
in coronata but they are not connected as in that species; the black cheek area is well defined as in 
coronata; the white of the tail occurs on only rectrices 4, 5, and 6 as is normal in coronata, but this 
is not an absolute distinction separating it from auduboni. Although hybrids are not rare between 
auduboni and coronata, the degree to which the forms interbreed and overlap geographically on 
their nesting grounds has never been fully worked out. Until this is done and in view of the several 
differences in pattern and call note, it would seem best to retain them as separate species. 

Data on specimens are: ¢ 6, April 7, testis 2 mm., weight 13.8 gm. (fat) ; April 11, 3 mm., 14.3 
gm. (moderately fat); April 10, 2 mm.; April 17, 1% mm., 11.8 gm. (no fat); April 18, hybrid, 
1% mm., 13.8 gm. (fat) ; April 26, 5000 feet, 3 mm., 12.0 gm. (fat). 9, April 17, ova small, 11.3 gm. 
(little fat) ; April 19, 1 mm., 13.5 gm. (fat). 

Dendroica nigrescens. Black-throated Gray Warbler. A spring migrant was seen and heard sing- 
ing on April 12 at 7000 feet in oaks and a male was taken at the same elevation on April 16; testis 
3 mm., weight 8.5 gm. This species has not been reported heretofore from Coahuila. 

Dendroica townsendi. Townsend Warbler. A fall migrant was taken on September 2 at Jardin 
del Sur in Chuperosa Canyon. 

Wilsonia pusilla pileolata. Pileolated Warbler. Spring migrants were taken from April 9 to 
April 27; they were moving through the desert areas at 4800 feet in large numbers in the last week 
of April, but a few appeared earlier in thickets in canyon bottoms at 7000 feet, especially near water 
sources. All specimens are normal for this race. Data on specimens are: 6 6, testes all 1 mm.; 7.2 
gm. (April 9; little fat); 7.0 (9; no fat); 8.0 (18); 7.0 (18; no fat); 8.1 (19; fat). 9, 7.7 gm. 
(April 27). 

Setophaga picta picta. Painted Redstart. These very conspicuous warblers were common from 
6000 to 7500 feet in canyon bottom growth, in oaks, and in mixed pines and oaks. They became 
scarce higher up and dropped out at 7500 feet where conifers tended to dominate the vegetation. 
Singing was heard regularly and one female taken on April 7 would soon have layed. The male re- 
ported by Marsh and Stevenson (1938:287) from Vivoras Spring was undergoing a complete annual 
molt on August 11. Data on gonads, weights, and dates, respectively, are: ¢ 6, 6 mm., 10.4 gm., 
(April 1) ; 7, 9.6 (4); 7, 10.7 (7); 8, 10.1 (11); 7, 10.0 (16); 5, 10.0 (17). Q 9, largest ovum 1 mm., 
9.5 (April 6); 3, 10.0 (7); 1, 9.2 (11). 

Xanthocephalus xanthocephalus. Yellow-headed Blackbird. At Noria in the flats immediately 
east of the Sierra del Carmen a Yellow-head was seen among Brewer Blackbirds on April 28. Marsh 
took a male in worn breeding plumage on July 24 at Tanque de los Melones on La Bavia Ranch 
east of Fresno Mesa. 

Icterus parisorum. Scott Oriole. This oriole was common in the canyons at the base of the range. 
It occurred in oak woodland but was especially centered in the pifions, yuccas, and agaves of the 
canyon walls. Also it ranged into the low hills of the desert areas where there were agaves and un- 
branched yuccas, 2 to 5 feet tall. The song of this species was one of the most prominent features 
of our camp in Boquillas Canyon. As many as three pairs could be heard at once from our base. 
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Both males and females sang, and this was while the latter were approaching egg-laying. A female 
taken on April 21 was in dull plumage without black throat and was singing at full volume in a 
fashion identical with the male with which she was associated. 

A careful comparison of the series from the Sierra del Carmen with examples of the species from 
California reveals no significant differences in dimensions or coloration. Data on gonads, weights, 
and dates, respectively, are: ¢ 6, 10 mm., 33.8 gm. (April 21) ; 8, 35.8 (21); 11, 39 (21); 9, 36 (22); 
8, 38.5 (23); 11, 37.2 (24); 7, 36.5 (26); 8, 34 (26). 22, ovum 2 mm., 34.9 gm. (April 21); 3, 
34.3 (21). 

Euphagus cyanocephalus. Brewer Blackbird. A few migrant Brewer Blackbirds stopped in the 
tops of oaks at the corral at the Carmen Mountain Club in Boquillas Canyon on April 27. Three 
were taken: 6, testis 5 mm., weight 77 gm. (fat); 9,51 gm.; 9, 66.5 gm. 

Piranga rubra. Summer Tanager. On the evening of April 28 in a canyon in the Serranias de 
Burros, about 40 miles east of the Sierra del Carmen, one was present in small trees in a wash. 

Piranga flava dextra. Hepatic Tanager. This tanager arrived in the pine-oak belt at 7000 feet 
on Avril 12, when a male was seen and a female was taken. No singing was heard until April 18. 
Possibly not all birds destined to nest in the area were present by April 20 as the species was still 
scarce at that time. The specimens accord well with the east-Mexican race (see Sutton and Phillips, 
1942) of which P. f. oreophasma, named from the Chisos Mountains, is regarded as a synonym. Data 
on specimens are: 9, April 12, largest ovum 1 mm., weight 35.4 gm., little fat; ¢, April 18, testis 
6 mm., 39.3 gm.; 9, April 20, ovum 1 mm., 37.1 gm., little fat. 

Piranga ludoviciana. Western Tanager. Marsh took what is apparently a migrant at Jardin del 
Sur on September 7; it is an immature largely in fresh postjuvenal plumage. 

Richmondena cardinalis. Cardinal. Present and singing in the larger masses of mesquite and 
other thorny scrub in gulleys at the base of the mountains in the Boquillas drainage at 4800 feet. 
Males were taken here on April 25 and 26: testis 10 mm., weight 39.7 gm.; 7 mm., 39.1 gm. 

Pheucticus melanocephalus melanocephalus. Black-headed Grosbeak. This species first appeared 
on April 13 in the narrow canyon back of our camp at 7000 feet, in shaded oaks and pines. Song and 
numbers increased in the next five days and by April 18 three males were spaced along one-quarter 
mile of this canyon, patrolling territories. No females were detected. Males also were present in the 
encinal of the bottom of Boquillas Canyon at 5000 feet in the last week of April. The four males 
taken are rather large-billed and have fully developed black head areas; they therefore conform ade- 
quately with the rather poorly differentiated race P. m. melanocephalus. Data on specimens are: 
April 18, testis 9 mm., weight 46 gm.; 9, 43.5; 9, 48.5; April 22, 10 mm., 41.2 gm. An immature male, 
largely in postjuvenal plumage, was taken by Marsh at Jardin del Sur on September 7. 

Guiraca caerulea interfusa. Blue Grosbeak. A male in worn breeding plumage was taken by 
Marsh on August 3 at Vivoras Spring. 

Passerina versicolor versicolor. Varied Bunting. The habitat of this species consisted of catclaw- 
covered bottom lands at the base of the mountains at 4700 feet in which there were taller trees, such 
as walnuts, that could be used as song posts. Singing was apparently not at full peak, although by 
April 27 some individuals were singing steadily. Four males taken were as follows: April 23, testis 
4 mm., weight 13.0 gm., no fat; April 26, 5 mm., 12.6 gm., fat; April 26, 5 mm., 13.8 gm.; April 27, 
3% mm., 13.6 gm., little fat. 

Passerina ciris pallidior. Painted Bunting. Reported by Marsh and Stevenson (1938:287) from 
the foothills of the Sierra where they evidently are summer residents. Specimens were taken at 
Piedra Blanca on July 25 and at Jardin del Sur on September 1. 

Carpodacus mexicanus potosinus. House Finch. There was a sparse population of this species 
in the yucca and cactus growth of the foothills adjoining Boquillas Canyon at 4800 feet. Small young 
just out of the nest were found on April 25 and a laying female was taken on April 26. The six speci- 
mens taken match potosinus of Nuevo Leén and Zacatecas in broad ventral streaking, dark dorsum, 
and dark red of the males. They seem to show no intergradation toward frontalis such as Moore 
(1939:182, 195) indicates occurs in western Texas north and west of the Big Bend area. Data on 
specimens are: 6 @, April 24, testis 8 mm., weight 19.5 gm.; April 25, 4 mm., 18.2 gm.; April 26, 
5 mm., 19.6 gm. @ 9, April 26, largest ovum 4 mm., 21.8 gm.; April 26, 2 mm., old brood patch, 
20.2 gm.; April 27, 1 mm., 19.6 gm. 
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Spinus pinus pinus. Pine Siskin. Winter visitant or vagrant flocks were seen in Carboneras 
Canyon at 6800 feet. On April 5 a flock of at least 50 was feeding on willow catkins and buds near 
a water hole. Three were present here on April 7. One was taken on April 21 at 5000 feet. The 
wings of six males are: 71.5, 72.5, 72.7, 73.0, 73.2, and 74.2 mm. These are similar to the dimensions 
of S. p. macropterus of northern Baja California but not as great as the average (75 mm.) of true 
macropterus. Unlike the Baja California birds, those from the Sierra del Carmen are dark and, 
usually, broadly striped. In this respect as in size they conform adequately with samples of S. p. pinus 
of Montana. The gonads of all birds taken were quiescent. Weights were: ¢ @, 11.8, 12.0, 12.1, 12.2, 
12.4, and 12.7; 2 9, 12.0 and 12.5. 

Spinus psaltria psaltria. Lesser Goldfinch. Surprisingly we did not encounter this species. Marsh 
took a specimen on August 22 in Chuperosa Canyon. It is a female and hence may only be presumed 
to be!ong to the nominate race which is well known in surrounding areas. 

Chlorura chlorura. Green-tailed Towhee. Several migrants were seen each day in the last week 
of April as they moved through desert vegetation at the mouth of Boquillas Canyon. Specimens 
taken were: 9, April 24, small ova, 33.0 gm., heavy fat; ¢, April 26, testis 3 mm., 30.0 gm., fat. 

Pipilo maculatus gaigei. Spotted Towhee. Between 6800 and 7500 feet these towhees were sparsely 
distributed in areas of scattered low ceanothus and hawthorne, chiefly in canyon bottoms, but also 
on slopes where ceanothus was intermingled with downed timber and young pines. Between April 4 
and 18 singing was sporadic, although occasionally vigorous, and not all males were in maximum 
breeding condition; still they seemed to be stationed on breeding areas. Females were unaccountably 
scarce. Marsh took an adult in worn breeding plumage in Vivoras Canyon on August 25. 

The series is referred to gaigez named from the Chisos Mountain area. The males are ashy gray 
on the lower back and rump rather than olive gray as in the Mexican races to the south. Gaigei, 
if here represented in typical form, is less certainly distinguishable from montanus. Even though 
age types have been carefully segregated and compared, little or no difference in amount of white 
dorsally and in depth of chestnut can be discerned between montanus and the birds of the Sierra 
del Carmen. The latter are perhaps separable, however, on the basis of the grayer rump and upper 
tail coverts (see Sibley, 1950). Data on gonads, weights, and dates, respectively, are: ¢ ¢, 3 mm., 
40.0 gm. (April 4); 8, 44.3 (5); 4, 41.2 (5); 4, 40.5 (10); 3, 38.4 (10); 5, 38.2 (12); 6, 37.3 (16); 
8, 40.8 (18); 4, 40.5 (18). 9, ovum 1 mm., 35.5 gm. (April 8). 

Pipilo fuscus texanus. Brown Towhee. This towhee did not range up into openings in the wood- 
lands of the mountains but occurred in the canyon mouths and open, rocky canyon walls up to 
5200 feet. A dissected mesa at the mouth of Boquillas Canyon with scattered mesquite, catclaw, and 
barberry shrubs was particularly favored. The tis-up call note of the eastern races of this species 
was often given, as well as the usual pair reinforcement note. Only occasionally was singing heard. 
One singing male that was taken was apparently solitary; the song was broken into parts as in 
some Spotted Towhee songs, suggested by the syllables chip-chip trrrr. Females had not laid by late 
April although males were in full breeding condition. The short tail of this race was noticeable in the 
field in contrast to the races of coastal California, especially. 


All specimens taken were from the mouth of Boquillas Canyon unless otherwise indicated. Data 
are as follows: 


Date in Wing length Tail length Testis or ovum Weight in 
April in mm. grams 
3 23 96.3 98.2 11 45.0 
4 23 95.0 96.9 14 44.6 
é 24 96.7 96.9 10 46.0 
3 25 94.3 92.5 12 45.7 
3 26 95.0 95.0 12 44.9 
J 27 92.0 91.6 10 46 - 
3 27 93.8 99.8 11 47 - 
Q 15* 98.1 97.1 minute 45- 
2 15* SEA = asi yy 45- 
Q 23 92.8 89.3 1 40.0 
2 24 92.1 97.0 2 44.3 
Q 25 89.3 91.9 1 44.4 


* Taken 15 mi. S Piedra Blanca. 
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The series from the Sierra del Carmen in color of sides and back agrees satisfactorily with 
texanus and not with the darker potosinus to the south, an opinion concurred in by Dr. John Davis, 
reviser of this group (1951). There is in it, however, some sign of intergradation toward potosinus. 
The measurements given in the table fall somewhat between those of texanus of west Texas and 
texanus of the Edwards Plateau. The race texanus has not been recorded heretofore in México. Davis 
allocated a single juvenile taken by Marsh on August 28 from Jardin del Sur to P. f. potosinus but 
he now regards this specimen as inadequate for critical determination, the present series more satis- 
factorily representing the racial character of the population of northwestern Coahuila. 

Pooecetes gramineus confinis. Vesper Sparrow. Winter visitants were found on two occasions in 
the grass of the dry ciénega at the head of Corte Madera Canyon at 7500 feet. Specimens were taken 
here on April 9 and 14, as follows: 2, ova minute, 19.5 gm.; 4, testis 2 mm., 24.7 gm., moderately fat. 

Chondestes grammacus strigatus. Lark Sparrow. A male was singing, apparently on a breeding 
territory, on April 27 in an open, rather barren desert flat adjoining the lower part of Boquillas 
wash at 4600 feet. No other individuals of the species were seen. The testis of the bird taken was 
7 mm. long; weight 26.1 gm. Marsh took a young of the year, still largely in juvenal plumage, on 
September 6 in the western hills. 

Aimophila ruficeps tenuirostris. Rufous-crowned Sparrow. This species ranged up to 7000 feet 
on open south-facing slopes within the oak belt. Rock, yucca, cactus, and tussock grass afforded 
cover both at this elevation and in the lower canyon slopes and escarpments of the foothills. At 
5000 feet the species was common. Males were singing here regularly, usually from posts 2 to 8 feet 
above the ground. On one occasion a male singing on a canyon wall took flight, singing on the wing 
in an irregular arc 50 yards in extent. Females had not yet laid so far as we could discover. 

The eight specimens taken agree in color with an example of tenuirostris from Carlsbad Caverns, 
New Mexico. They are dark gray and less red than eremoeca and are much less reddish than scotti. 
The bill characteristics of tenuirostris are less certain. The bill tends to be a little less thick than in 
eremoeca; it does not seem to be smaller or shorter (see Miller, 1941). Our series shows no approach 
to boucardi of southern México, although Marsh and Stevenson earlier reported (1935:257) a speci- 
men as this race. This bird is in postjuvenal molt and is difficult to evaluate racially. Such fresh 
plumage as it does possess accords satisfactorily with fresh fall plumage of tenuirostris, to which 
it may now be referred. This specimen was taken on August 22 in Chuperosa Canyon. The race 
tenuirostris has not been reported previously from México. Data on gonads, weights, and dates, 
respectively, are: 6 @, testes all 8-10 mm.; 20.5 (April 5); 19.0 (11); 17.0 (22); 19.3 (22); 20.3 
(23). 2 2, ova minute, mate of ¢ of same date, 17.8 gm. (April 5); ovum 1 mm., 18.8 (21). 

Amphispiza bilineata opuntia. Black-throated Sparrow. This sparrow was moderately common 
in the open desert scrub at the base of the mountains below 4800 feet. Females taken on April 22 
and 26 had brood patches and had recently laid. 

The series of 10 specimens resembles most the race opuntia of western Texas (Miller, 1954) but 
shows some intergradation toward grisea of southern Coahuila and toward A. b. bilineata of eastern 
Coahuila. The dorsal coloration of 6 of the 10 is the normal light gray of opuntia as represented by 
birds from Brewster and Hudspeth counties, Texas, but three and possibly four are darker gray 
dorsally as in grisea of southern Coahuila. The white spot on the lateral tail feather is 9 mm. long 
or less in seven of the ten and is between 9 and 12 mm. in the other three. This is a not unusual 
situation in the races other than A. b. bilineata, in which latter the tail spot is almost always 12 mm. 
long or greater. Wing length of males of grisea and opuntia ranges from 65 to 69 mm., rarely 64, 
whereas in A. b. bilineata the range is usually 60 to 64 mm. The six males from the Sierra del Carmen 
measure: 62.4, 63.7, 64.2, 65.0, 66.0, 66.3 and thus as a group are intermediate in this regard be- 
tween opuntia and A. b. bilineata. These evidences of intermediacy are to be expected in view of the 
location of the Sierra del Carmen area between the ranges of three well defined races. The total of 
characters, however, relates the birds most definitely with opuntia, a form not heretofore listed for 
México. Marsh and Stevenson (1938:287) report a specimen from this area as grisea on the basis 
of Oberholser’s determination. It is in extremely worn, dirty summer plumage and contributes noth- 
ing reliable to racial determination. It was an adult taken on September 1 at Jardin del Sur and 
is just beginning the annual molt. Data on gonads, weights, and dates, respectively, are: ¢ 4, testes 
all 7-8 mm.; 13.5 gm. (April 22) ; 14.3 (24); 13.0 (24); 14.0 (24); 12.0 (26); 12.6 (27). 2 9, ovum 
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2 mm., 13.6 gm. (April 22); 1, brood patch, 12.6 (22); 2, 14.7 (26); empty follicles, brood patch, 
15.2 (26). 

Junco phaeonotus palliatus. Mexican Junco. Juncos were scarce at 7000 feet in the arid pine- 
oak belt but became more numerous in the conifers of the upper Corte Madera drainage at 7500 
feet, and they ranged to 8800 feet on Loomis Peak. In Corte Madera Canyon as many as six pairs 
might be seen within a half mile of valley bottom in open white pine and Douglas fir cover. Many 
of the males were not yet in full breeding condition in early April and no females taken were laying. 
Song was noted on April 8 but it was never conspicuous up to April 20. The birds were usually 
detected by their weak alarm note which is softer and less blunt than in northern species of the 
genus. Also the songs were typical of phaeonotus, never consisting of a simple trill but of a multiple 
trill usually of two or three segments of different pitch and rhythm. In addition, locomotion on 
the ground usually was by means of walking, not hopping, a further characteristic of this species. 
The bird recorded by Marsh and Stevenson (1938:287) was taken on August 14 in Vivoras Canyon. 
It is an adult just beginning the annual molt. 

Measurements of the series taken conform well with those of palliatus of Arizona and the color- 
ation is like that of birds of Chihuahua (see Miller, 1941:213-214). Data on gonads, weights, and 
dates, respectively, are: ¢ ¢, 3 mm., 19.5 gm. (April 2); 5, 19.2 (6); 3, 20.2 (7); ...., 20.0 (8); 
2, 20.6 (8); 2, 20.2 (8); 4, 18.2 (8); 3, .... (10); 4, 20.2 (14); 6, 18.6 (15); 6, 19.5 (17). 2 Q, all 
with small ova; 18.3 gm. (April 3); 17.7 (4); 17.8 (7); 17.5 (7); 20.6 (15). 

Spizella passerina arizonae. Chipping Sparrow. At the base of the mountains in the washes and 
in desert scrub migrants were noted in small flocks from April 21 to 27. No Chipping Sparrows 
could be found higher in the mountains where, in the pine-oak belt, conditions suitable for breeding 
existed. Specimens taken were: ¢, April 21, testis 1 mm., weight 12.5 gm.; ¢@, April 21, 1 mm., 
11.9 gm.; 9, April 22, ova minute, 13.4 gm. 

Spizella atrogularis. Black-chinned Sparrow. On April 23 on a steep brushy hill slope at the 
mouth of Boquillas Canyon a male was singing regularly and patrolling a section 150 yards across. 
On April 26 no bird could be found here and the one noted earlier is presumed, therefore, to have 
been a transient even though it was in full song. 

Zonotrichia leucophrys gambeli. White-crowned Sparrow. On April 27 at 4600 feet in Boquillas 
wash a small group of migrants or winter visitants was present in the catclaw brush. One sang 
briefly. A male taken was in the middle of an extensive prenuptial molt; testis 1% mm., weight 
27.8 gm., no fat. 

Melos piza lincolnii gracilis. Lincoln Sparrow. A winter visitant or migrant was taken on April 7 
in the thick vegetation bordering a water hole in Carboneras Canyon at 6700 feet. Although the 
bird could not be sexed, its very short wing (56.8 mm.) and broadly striped, moderately yellow 
dorsum leave no alternative but to place it in the race gracilis. This form is not to be expected this 
far east and south and it has not been recorded previously from eastern México. 
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METEOROLOGICAL AND SOCIAL FACTORS IN AUTUMNAL 
MIGRATION OF DUCKS 


By MILDRED MISKIMEN 


A study entitled “The role of weather in bird migration,” a joint project of the De- 
partment of Zoology and Entomology and the Department of Physics and Astronomy 
of The Ohio State University, began in the summer of 1950 and continues to the present 
time. The work is supported by funds from the Ohio State University Research Foun- 
dation to aid fundamental research. The project was initiated by Dr. A. N. Dingle in 
cooperation with Dr. L. S. Putnam, Dr. D. J. Borror, Dr. C. A. Dambach, and Dr. E. H. 
Dustman. I wish to thank all members of the committee for the help they have given me. 
My special thanks are due to Dr. Putnam, who has been closely associated with me in 
every aspect of the work. 
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Fig. 1a (above). Total daily counts of ducks at O’Shaughnessy Reservoir, near 
Columbus, Ohio, in November and December, 1951; broken line indicates gap 
in the record. 

Fig. 1b (below). Numbers of Mallards (continuous line), Black Ducks (heavy 
dashes), and Lesser Scaup (dot-dash) ; again, the evenly broken line of short 
dashes indicates gaps in the record. 





Observations of migrating ducks were made daily at O’Shaughnessy Reservoir, 17 
miles north of Columbus, Ohio, from October 24 to December 12, 1951, with one inter- 
ruption on November 23. The reservoir, which is one-third of a mile across at its widest 
point and seven miles long, is surrounded by agricultural land and scattered dwellings. 
Hunting on the reservoir is prohibited. My car was used as a blind; except when moved, 
it did not disturb the ducks. 
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Black Ducks, Anas rubripes, Mallards, A. platyrhynchos, and Lesser Scaups, A ythya 
affinis, were present in numbers sufficient to warrant special study. At night one could 
hear ducks arrive and leave at intervals. Just after sunrise each morning large flocks 
came, drank, and swam about for a time, then rested on shores or in rafts for the re- 
mainder of the day. They departed between sunset and dark. All flock movements 
observed were shortly before or after sunrise or sunset, never during the day. Regular 
counts were made each afternoon when ducks on shore joined the rafts prior to evening 
departure. Due to difficulty in making accurate counts of moving ducks, numbers were 
recorded to the nearest hundred. In cases of more than a thousand ducks in a single raft, 
a fraction of the group was counted and an estimate made of the whole. Total daily 


Table 1 


The Relationship of Meterological Events to Behavior of Ducks at Columbus, Ohio 


Wind force Direction 
Air Temper- Amount of (Beaufort units) of flight 
Date ature, °F overcast Clouds? and direction of ducks 
Nov. 10 60 VY, c 2 Sw? 
11 33 \4 As 1N 
12 55 total Sn 2SE es 
13 63 total Sn 2S sw 
14 59 4 c 4 SE? 
15 58 1 10 As 1SW 
16 37 4 Cc 2N 
17 30 \% G 4NW? Bo 
18 26 % Sn 4W? n 
19 27 4 c 3 N? cate 
20 31 iy As 0 n,s3 
2 45 yy, As 4S? n,w,s 
22 45 total Sn 2S? n,w,s 
23 42 total Sn 38 ct 
24 34 ly, & 2N 8 
25 32 total Sn 4S s 
26 34 total as 4NW? ss 
27 33 ly, c 0 s,n3 
28 41 yy, S 3SW s3 
29 49 Yo As 2S s,se,n3 
30 30 iy As 2S s,ne* 
Dec. 1 49 ee oie 28 e 
2 51 % S 2S s,se3 
3 59 Y S 2S e 
4 54 nt ies 2W e 
5 46 total S 1E e,se 
6 61 a ee 38 s,e,nw 
7 cy total Sn 2 SE s3 
8 43 total Sn 0 n 
9 36 total S 4W2 n 
10 35 % Cc 2SW n 
11 35 total Sn 3 SE n 
12 25 Y% As 3W re 


1C, cumulus; S, stratus or stratocumulus; Sn, stratonimbus; As, altostratus. 
? Ducks oriented facing the wind. 
% Crescent flight observed. 
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counts are recorded in figure 1a, and counts by species in figure 1b. Weather conditions 
and some aspects of behavior recorded at each observation are shown in table 1. 

In the case of migrating spring passerines, Bagg et al. (1950), Lowery (1951), and 
Dennis (1954) all have found numbers varying with weather changes. Rowan (1929) 
observed that fall migration movements of ducks increased in clear, cold weather with 
high barometric pressure. I have attempted to find consistency between weather varia- 
tions and major migratory movements of ducks in the fall and also the relationship 
between weather elements and behavioral changes which may lead to migrating move- 
ments. 

Records made each day of the form of flock and direction of flight (table 1) show 
that after circling and gaining altitude flocks flew out of sight in various directions. 
On certain days after gaining altitude the ducks formed long, attenuated, crescent-shaped 
flocks and flew south or a little southwest until out of sight. When in crescent flight they 
never flew in any direction other than toward the south. This behavior was noted on 
November 20, 24, 27, 28, 29, 30, December 2, 7 and 12 (table 1). Comparison of these 
dates with figure 1b shows that every such date was followed by a day on which one 
or more species decreased in number. Population decreases were recorded on 17 days. 
Evening departure was observed prior to 11 of these days, and on 9 of the 11 days 
crescent flight pattern occurred. While the record is not complete there appears to be 
an association between this form of flight and birds leaving the study area. Crescent 
flight pattern does not function in migration only, nor are migratory movements accom- 
plished by its means alone; further study might prove worthwhile. There appears also 
to be association between crescent flight pattern and clear weather. The data in table 1 
show that this behavior was observed only on evenings which were clear or partly clear, 
never on a day of complete overcast. 


METEROLOGICAL FACTORS IN MOVEMENT 


Clear sky.—The graph in figure 1a shows sharp decreases in total numbers of ducks 
on November 11, 18, 25 and 29. Since no movements of flocks into or out of the study 
area were observed during the day, the declines recorded indicate that many birds resting 
there the previous days left during the nights and did not return. The weather record in 
table 1 shows that on the day previous to each of these dates the sky was clear, or at 
least partly clear, in the evening. No great declines in numbers were observed following 
overcast days. But there were many clear days during autumn migration, and not all 
of them were associated with appreciable changes in duck population. According to data 
shown in figure 15, population fluctuations in different species were not always in the 
same direction; one species might increase and another decrease. Factors other than 
weather must therefore be involved. 

Light intensity—There was marked change in behavior of rafted ducks in late 
afternoon when stragglers and ducks from shores and sand bars joined the rafts. About 
that time the ducks began an activity that I call swimming maneuver. Parties of a 
dozen or more ducks began to swim together, back and forth among the other ducks. 
After 10 or 15 minutes they stopped and mingled with the others. Soon other parties 
began the maneuver and shortly most of the raft consisted of maneuvering parties of 
ducks, sometimes several hundred together but usually 25 to 50 in a group. After a 
period of swimming maneuvers the ducks began to fly away in flocks. Each departure 
flight started from an area in the raft where a maneuver had recently ended. After each 
large flight the remaining ducks usually consolidated the raft and performed additional 
maneuvers before others flew. This was repeated until all had flown. When a flock left 
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a large raft it was impossible to know if the same ducks which maneuvered also flew, 
and if, therefore, mutual stimulation played any part, but usually the last 25 or 50 ducks 
maneuvered as a group and then flew away together. In these cases the relation between 
group swimming maneuver and group flight was evident, as the same individuals par- 
ticipated in both activities. 

I recorded the time and light intensity when swimming maneuvers began, when the 
first flock flew, and when all were out of the reservoir. Light readings were made with 
an ordinary photographic light meter which registered in foot-candles. For the sake of 
uniformity readings were made with the glass exposed to the sky at zenith. With a few 
exceptions in each case (see figure 2) swimming maneuvers began when light intensity 
was between 100 and 600 f.c., first flight occurred between 10 and 200 f.c., and all were 
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Fig. 2. Comparative light intensities for times of beginning of swimming maneuvers 
(dots), times of first flights (triangles), and times by which all ducks had left (bars). 


gone when light was from 0 to 10 f.c. These light ranges are rather wide; if records had 
been kept by species the ranges would have been much narrower. Even so, there was 
greater consistency with light intensity than with the hour at which the various activi- 
ties took place. This finding of course does not eliminate the possibility that the position 
of the sun may influence this behavior. 

Overcast sky.—According to my field notes, cloudy days (see table 1) were marked 
by increased group activity among all ducks. This was particularly noticeable among 
scaups, which were sometimes active nearly all day. There was less sleeping in rafts, 
less loafling on shores and sand bars, more group activity, more moving about the reser- 
voir by short flights and small swimming rafts. Total activity, while less intense than 
during evening pre-flight periods, was noticeably greater on cloudy days than on clear 
days. No accurate measure of over-all activity was devised. 








May, 1955 MIGRATION IN DUCKS 183 


Wind.—Wind speed and direction had no observable influence upon the direction 
in which ducks left the study area each evening. In rising from the water all faced the 
wind until they gained altitude, then they flew away in various directions, as shown in 
table 1. Wind force affected behavior of individual resting ducks by causing each to 
face into the wind when the wind velocity was 3 Beaufort units or higher (table 1). 
At such times ducks crowded close together in rafts or in parties along shores. Preening, 
feeding and other activities were at a minimum. Oriented groups dispersed temporarily 
when individuals engaged in some activity; they broke up when evening swimming 
maneuvers began. The effect of orientation in groups on subsequent group behavior 
could not be accurately measured at the time, but I think it increased the intensity of 
flocking reactions, as will be shown below. 


INTERACTION OF WEATHER AND SOCIAL FACTORS IN MIGRATION 


Behavior, in a bird or any other animal, theoretically results from stimuli acting 
through the sense organs and nervous system on muscles and glands. Behavior resulting 
from any stimulus or combination of stimuli depends in part upon the bird’s hormonal 
balance, state of nutrition, and other physiological variables. It also depends in part 
upon preceding stimuli, including social stimuli. This was evident in the case of ob- 
served evening maneuvers. Without exception ducks left the reservoir in flocks after 
following the set behavior sequence outlined. The fact that they never left singly or at 
random times supports the theory of effective social stimulation in this activity. Increas- 
ingly gregarious behavior leading to evening flight accompanied decreasing light inten- 
sity. Fall migration in ducks also probably depends partly upon interacting weather 
and social stimuli. Population decreases were most evident during clear weather, usually 
following periods of cloudiness or wind. This suggests that the movements may have 
been facilitated by social stimulation during typical pre-frontal weather and the change 
to clear weather. During cloudy days the ducks clung together in rafts more closely and 
were more active than they would have been in clear weather; if there was some wind 
they spent many hours with their bodies oriented in the same direction. If the pre-frontal 
period was prolonged they maneuvered together several times in evening pre-flight 
activities, flew together and probably fed together. Thus through mutual stimulation 
and synchronized behavior, flock organization built up. When clearing weather brought 
conditions favorable for flight into territory beyond the previous feeding range, this 
organization became effective in migration. Crescent flight pattern may be one evidence 
of such flock organization. While all migratory movement does not follow this weather 
sequence, I think much of it does. This theory would explain in part why large migra- 
tion movements often follow cold-front passage, especially if pre-frontal stormy weather 
lasted for an extended period and was followed by a strong cold front and rapidly clear- 
ing sky. 

The time of day at which the front passes and the sky clears may be important but 
has not been investigated. Air and water temperature and occurrence of precipitation 
were recorded at each observation. If they affected behavior the results could not be 
determined under existing conditions. Possible behavioral changes induced by these 
variables should be studied in the laboratory. 

If weather were the only variable influencing migration, then according to this 
theory every cold front would be marked by complete turn-over in duck population at 
any one observation point. This does not happen because of Other interacting stimuli; 
these include nutritional (Wolfson, 1954a, 6), physiological (Rowan, 1931), and social 
factors. ; 
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SUMMARY 


Study of migrant Black Ducks (Anas rubripes), Mallards (A. platyrhynchos) and 
Lesser Scaups (A ythya affinis) near Columbus, Ohio, showed that the daily cycle of rest- 
ing and feeding was regulated by light intensity; resting ducks became increasingly 
active as light decreased in the evening. There was more activity among ducks on dark, 
overcast days than on bright days. Strong winds induced compact rafting of ducks; all 
faced the wind. Decreases in population number were recorded following evenings of 
clear sky and were often associated with flight in crescent-shaped flocks. A theory is 
proposed holding that during typical pre-frontal weather ducks may build up flock 
organization in response to decreased light, strong winds and possibly other weather 
factors; when clearing weather follows, mutual stimulation in organized flocks facilitates 
movement from the area. The rate and time of migratory movements may thus be 
strongly influenced. 
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RELATION OF CULTIVATION TO THE DISAPPEARANCE OF THE 
COLUMBIAN SHARP-TAILED GROUSE FROM 
SOUTHEASTERN WASHINGTON 


By IRVEN O. BUSS Ann EUGENE S. DZIEDZIC 


The Columbian Sharp-tailed Grouse, Pedioecetes phasianellus columbianus, de- 
clined from abundance to virtual annihilation in southeastern Washington in less than 
a half century. Since most of the decline occurred in a single decade, by which time three- 
fourths of the land was plowed, this decline is worthy of note. An occasional bird may 
still be encountered in southern Whitman County near the rugged bluffs of the Snake 
River (Yocom, 1952), but the sporadic occurrence of such records indicates that the 
sharptail is no longer a permanent resident of this region. 

Figure 1 illustrates the decline of the sharptail in relation to the increase in land 
under cultivation. The latter is based on information taken from Dziedzic (1951), 
and from the U.S. Bureau of Census figures (1902, 1913, 1922, 1932, 1942, 1946) for 
Adams, Spokane and Whitman counties, Washington. 

The early homesteaders began to arrive in southeastern Washington after the live- 
stock era of 1830 to 1870. The practice of summer fallowing had begun by 1880, and by 
1890 horse-drawn combines were being used for harvesting wheat. Burning and plowing 
wheat stubble were general practices by 1910, peas were introduced during the next 
decade, and by 1925 the first tractors were used. Within another decade there was a vast 
increase in tractors which gave impetus to wheat farming and which, by 1945, had put 
practically all available land under cultivation. 

Information on the sharptail was obtained primarily from four sources: state and 
county game regulations, The Colfax Gazette, a weekly newspaper at Colfax, Wash- 
ington, Memoirs of a Hunter (Myers, 1948), and a survey of approximately 200 Whit- 
man, Spokane and Adams county farmers. Personal interviews with early settlers in the 
area yielded considerable valuable information. 

From 1879 to 1893 the Whitman County hunting season was from August 1 to 
January 1 with a daily bag limit of 20 birds. When Charles E. Myers came to Washing- 
ton in 1888 he reported that sharptails were plentiful. But it is evident that, by 1897, 
the sharptails had started to decline, because the Washington legislature passed a law 
in that year that limited the hunting of Sharp-tailed Grouse to August, September, 
October and November, and another in 1903 that limited the kill on these birds to 10 
per day. In 1909 Whitman County reduced its daily limit to five birds and set the season 
for October, November and December. Further restrictions were imposed in 1913 when 
Whitman County had a season from September 15 to November 1 and allowed five 
birds per day. In 1919 the season was closed in Whitman County; it was never opened 
again. 

Three counties in northern Washington (Ferry, Okanogan, Stevens) still had an 
open season of two to six weeks, and allowed five birds per day. Klickitat County in 
south-central Washington had an open season until 1924 and allowed three sharptails 
per day from September 1 to 10; this apparently was the last open season in southern 
Washington. In 1933 the state legislature closed the season throughout Washington. 
It remained closed until 1953 when a two-day season was opened in three counties 
(Douglas, Lincoln, Okanogan) of north-central Washington with an authorized season 
limit of one bird. In 1954 the two-day season was maintained in Douglas and Lincoln 
counties, and in Okanogan County the season was extended to eight days. The bag limit 
was raised to two grouse per day and a possession limit of four birds. 
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The survey of approximately 200 farmers included questions concerning why and 
when sharptails became extirpated from southeastern Washington. The majority felt 
that over-hunting was the most important “decimating” factor; however, a surprising 
number mentioned various farm practices, notably summer fallowing. Data on the 
chronology of extirpation were collected by asking farmers when they had last seen the 
bird. Analysis revealed that 85 per cent last saw sharptails between 1910 and 1929. The 
year 1920 was most significant when 25 per cent of the farmers reported seeing sharp- 
tails for the last time. 

Sight records of birds reported later than 1920 were usually in areas where prairie 
and brush persisted longer. Conversely, the regions of earlier or more intense agricul- 
ture became more rapidly devoid of this species. 
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Fig. 1. Increase in cultivation and decline in population of the Sharp-tailed Grouse 
in southeastern Washington. Data on percentage of farmed land (points a-g) 
are taken from United States census figures. Total cultivation is considered 
90 per cent since allowance is made for areas occupied by municipalities ; cen- 
sus figures do not compensate for this factor. 


The observations of L. E. Hall attest to the rapid decline of the sharptail between 
1910 and 1920. Hall, who moved from Montana to Pullman, Washington, in 1910, 
remembers that from 50 to 75 sharptails lived on his ranch about two miles northeast 
of the airport in Whitman County. In 1914 he burned off a field and saw 15 or 16 nests, 
but he saw “no chickens after 1915.” Numerous other reports were obtained that 
showed 1910-1920 to be the decade of rapid sharptail decline. 

Orville Payne, who grew up on a ranch about five miles southeast of Dayton, on 
the South Touchet River in southeastern Washington, recalled that, about 1890, hun- 
dreds of Sharp-tailed Grouse came down in flocks to the creek bottoms three or four days 
after a heavy snow to feed on buds in the brush and trees. Some flocks were so large 
that they appeared to cover an acre of ground. Payne stated that when farming began 
many of the sharptails nested in the wheat stubble rather than in the bunch grass 
(Agropyron spicatum) that grew abundantly in the area. He stated further that nests 
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found during the spring plowing season were usually moved to the newly turned soil, 
but it was learned that, “The hen sharptail would not return to her moved nest, so 
we usually took the eggs home and used them.” 

Burning and plowing wheat stubble during the nesting season unquestionably has- 
tened the decline of the sharptail, and together with other factors contributed to the 
extirpation of the bird from this region. Fall stubble fires destroyed much of the waste 
grain that provided food; pea raising increased annual cropping; enlargement and con- 
solidation of farms involved removal of fences, timber cultures and orchards as cover; 
and removal of brush from stream banks and hillsides further reduced the waning 
cover. Rodent poisoning and hunting pressure were destructive after the sharptails 
reached a low level; they probably would have had little effect on populations at higher 
levels. These factors went hand-in-hand with the increase in cultivation which destroyed 
the sharptail’s habitat and thereby eliminated an important species from southeastern 
Washington. 
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FROM FIELD AND STUDY 


An Observation of Flight Exhaustion in California Quail.—While hunting California Quail 
(Lophortyx californica) during the winter of 1954, two companions and I were afforded a unique 
opportunity to observe exhaustion of the power of flight in this species. At approximately 9 a.m. on 
December 26, about eight miles southeast of the town of Shandon, San Luis Obispo County, Califor- 
nia, Irving and Donald C. McMillan and I came upon a large flock of quail as they were feeding in 
an isolated patch of cover at a considerable distance from their more extensive and commonly used 
area of habitat. The weather was cold. The temperature had been slightly below freezing the night 
before and a light wind was blowing from the north. When approached, the flock, which appeared to 
number about 150 birds, rose and flew into the wind up a gradual, open slope, which was bare of any 
shrubbery, to another area of cover. In the course of this flight, which covered a distance of 450 steps 
or approximately the same number of yards, the flock gained about 100 feet in elevation. 

The birds were immediately pursued and, as is the common hunting practice, bird dogs of a 
pointing breed were released at the spot where the covey had alighted. In this way, the dogs are used 
to locate birds which ordinarily hide after a flight of any considerable length but take to wing again 
when approached by the hunter. In this particular instance, however, the birds, when located, could 
not be made to fly. Some ran about and were caught and retrieved by the dogs; and others, found 
hiding in the low, scattered shrubs, could be picked up with the hand. Without a shot being fired, 
eight quail were captured within fifteen minutes and were confined in a car parked nearby. 

As we had never before witnessed or known of such behavior on the part of quail, we considered 
the possibility of some malady as its cause. However, quail taken from this flock in the course of our 
hunting were examined and appeared to be in excellent physical condition. Furthermore, after a period 
of approximately thirty minutes, quail began to rise and fly from the hunting grounds with what 
appeared to be normal speed and vigor. About an hour after it was captured, one of the birds that 
had been confined in the car escaped and flew away with every appearance that it had regained its 
normal flying strength. 

Apparently we had observed, from beginning to end, a flight by California Quail that temporarily 
exhausted their power of flight. That flight stamina was similar in all members of the flock is evi- 
denced by the fact that all were exhausted after having flown the same distance. It was also noted 
that, although unable to fly, the exhausted birds could run without apparent weakness.—IAn I. Mc- 
MILLAN, Shandon, California, January 5, 1955. 


A Southern Hemisphere Migrant in Nicaragua.—On July 9, 1954, I obtained a specimen 
of the Blue and White Swallow, Atticora (Pygochelidon) cyanoleuca, at El Recreo, elevation about 
400 feet, 10 miles west of Rama, Department of Zelaya, Nicaragua. The bird, a female, was collected 
from a flock that included Mangrove Swallows (Jridoprocne albilinea),. Rough-winged Swallows 
(Stelgidopteryx ruficollis) and Gray-breasted Martins (Progne chalybea), all of which were feeding 
back and forth over a cleared field along the banks of the Rio Mico. This species has not previously 
been reported north of Costa Rica, where the nominate race cyanoleuca is an abundant breeding bird. 
At the suggestion of Dr. Eugene Eisenmann, I checked the subspecific identity of my specimen and 
was surprised to find it typical of the South American form patagonica. It should be mentioned that 
this race is distinguished from cyanoleuca by non-overlapping characters, as discussed by Chapman 
(Amer. Mus. Novit., 30, 1922:1-15) and de Schauensee (Not. Naturae Acad. Nat. Sci. Phila., 161, 
1946:9-14), and identification can be made with certainty. Dr. John T. Zimmer of the American 
Museum of Natural History has kindly examined the specimen and confirmed its identity. 

Atticora cyanoleuca patagonica is one of the few New World forms known to make an extensive 
trans-equatorial migration during the Southern Hemisphere winter, having been recorded from north- 
ern Colombia and Panama. The northernmost breeding locality appears to be Oruru Province in 
eastern Bolivia (de Schauensee, op. cit.). El Recreo, Nicaragua, is over 2200 miles in straight-line 
distance from this area, and there are probably few other records of so extensive a northward migra- 
tion by a New World Southern Hemisphere land bird. 

Future collecting will doubtless reveal additional northern occurrences of this form, and it may 
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be hoped that re-examination of specimens taken in the lowlands of Central America during the 
northern summer will bring forth further records. 

The field work reported on was supported in part by a grant from the Associates in Tropical 
Biogeography of the University of California—-THomas R. Howe tt, University of California, Los 
Angeles, California, February 14, 1955. 


New Records for Idaho.—On March 2, 1953, a single “little brown crane” was reported by 
Dr. W. F. Barr, of the University of Idaho staff, as feeding in a small spring pond in a pasture one 
and one-half miles south-southeast of Genesee in Nez Perce County, Idaho. The arrival of the writer 
about one hour later found the bird still there and feeding vigorously. It paid no attention to the car 
nor to my approach. The specimen, which is an example of Grus canadensis canadensis, was an imma- 
ture female, fairly fat and in good condition. It weighed six pounds, had a wing span of 653@ inches 
and was 33 inches in length, as measured from the tip of bill to tip of tail. The stomach contained a 
few snails and some algae. 

This subspecies has not previously been recorded for the state and its occurrence in this area and 
at this time of year was unexpected. The Sandhill Crane (G.c. tabida) formerly was a common breeder 
in this area but now occurs here only as a rare migrant. Its dates of passage are generally somewhat 
later (mid- to late March) than the date on which the specimen of G. c. canadensis was collected. 

The specimen shows evidence of an incomplete molt; it has feathers of two plumages, juvenal 
and adult (?). The head and neck show a few juvenal feathers, while the wing has retained many 
greater, middle, and lesser coverts of the juvenal plumage. The juvenal primaries, secondaries, most 
of the tertiaries and scapulars, and the rectrices appear to have been replaced. The belly is largely 
unmolted. 

Mr. Gerald Madsen, a student at the University of Idaho, collected a female Old-squaw Duck 
(Clangula hyemalis) on the Pend Oreille River at Sandpoint, Bonner County, on November 25, 1950 
The specimen is in the winter plumage. This is the first specimen taken in the state. Dr. Charles Yocom 
(Murrelet, 31, 1950:47) reported seeing a male in winter plumage just north of New Meadows, 
Adams County, on April 1, 1950. Mr. Madsen has kindly donated the specimen to the University 


collection —M. Joie, University of Idaho, Moscow, Idaho, January 6, 1955. 


The Genus Lophodytes in the Pleistocene of Florida.—Brodkorb in a recent note on a 
fossil gull from Florida (Wilson Bull., 65, 1953:96) has commented on the apparent resemblance of 
the Pleistocene duck, Querquedula floridana Shufeldt, named from a humerus from deposits at Vero, 
Florida, to the modern Hooded Merganser, Lophodytes cucullatus (Linnaeus). Correspondence with 
the present writer, who has examined the type of floridana and other material in the United States 
National Museum, has proved the correctness of this assumption with a further interesting result. 

In my examination of Shufeldt’s material some years ago (Smiths. Misc. Coll., 85, 1931:21-22) 
I noted certain differences between floridana and the teals but did not pursue the matter further. It 
is now apparent that this species is to be placed in the genus Lophodytes. At the time of my original 
study I had available only one skeleton of the Hooded Merganser. The National Museum collections 
now contain three, and three more have been available on loan from Dr. Brodkorb. These serve to 
demonstrate that the type of floridana differs from living Lophodytes cucullatus in having the head 
of the humerus slightly, but definitely, less swollen, less expanded, and the processes of the distal end 
somewhat less developed. The differences are sufficient to warrant its continued recognition as a sep- 
arate species to be known as Lophodytes floridanus (Shufeldt). The proximal end of a right humerus 
(U.S.N.M. no. 17,024) from Melbourne agrees with the type. 

In the paper on the Florida Pleistocene to which reference has been made, I listed under the 
name floridana other specimens of the humerus from the Pleistocene of the Seminole Field in Pinellas 
County, and also one from Venice. Two complete and three broken specimens from the first locality 
and the broken one from Venice are now identified as Lophodytes cucullatus. This raises the inter- 
esting question as to whether the two species that lived during Pleistocene time were contemporaneous 
or whether, as some geologists have held, the beds at Melbourne and Vero from which true floridana 
comes are older than the deposits yielding the bones referred to the living species——ALEXANDER 
WETMORE, Smithsonian Institution, Washington, D.C., December 24, 1954. 
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The White-tailed Kite in Humboldt County, California—On about September 10, 1952, 
Mr. R. S. Hall of Arcata, California, told the writer of a “rare kite” which he had repeatedly observed 
on Dows Prairie about 7 miles north of Arcata, California. Mr. Hall said he first noted the bird in 
the spring of 1952. Upon investigating the report on September 15, 1952, the bird was found to be 
a White-tailed Kite (Elanus leucurus). It was observed hovering above the grass prairie and also 
perching in heavy beach pine growth. The writer observed this individual on numerous occasions for 
several weeks and it then appeared to have moved away. 

Because of the rarity of the species and its vulnerability to hunting, the presence of the bird on 
Dows Prairie was reported to Captain Leslie Lahr of the Bureau of Patrol of the California Depart- 
ment of Fish and Game. When he notified his warden staff it was discovered the species was by no 
means as rare in Humboldt County as was first believed. Following is a résumé of records for the 
Humboldt Bay area, Humboldt County, that have come to the writer’s attention. 

Warden Larry Werder reported that a kite had been killed in September, 1951, by a boy hunting 
on the Beatrice Flats near Salmon Creek about 8 miles south of Eureka. He also reported a kite near 
Ryans Slough, on November 12, 1952, and two more that were regularly found on the McBride Ranch 
near Beatrice. 

Warden Herb Christie reported seeing kites regularly on the Occidental Ranch in the Ferndale 
bottoms west of Port Kenyon and others on the Copenhagen Road west of Loleta. On November 22, 
1952, Warden Christie and Captain Lahr noted a kite west of Loleta in the Ferndale bottoms near 
Grizzly Bluff. 

Captain Lahr saw a kite on January 15, 1953, at Table Bluff, and another on March 22, 1953, 
on the Pleasant Point Road in the Ferndale bottoms near Grizzly Bluff. 

The writer observed single individuals on October 6 and October 22, 1952, near Beatrice, on 
March 2, 1953, west of Loleta near Table Bluff, and on March 4, 1953, at the south end of Humboldt 
Bay near the mouth of Salmon Creek. These observations indicate that probably a minimum of six 
kites are resident around Humboldt Bay. No nests have been observed, however. 

The report of the White-tailed Kite at Dows Prairie constitutes a northward extension of 75 miles 
of the known range from Miranda, on the South Fork Eel River, Humboldt County (Clay, Condor, 
28, 1926:98). The Miranda record of August 6, 1924, is unusual in that the habitat there is very un- 
like anything this species usually prefers. It is in the canyon of the Eel River where very steep, dry, 
oak-covered hills surround some open fields and extensive groves of redwoods in the bottoms. The 
area of the current records is very similar to typical kite habitat. It consists of extensive open grass 
prairies with tongues of brush and trees projecting into them along numerous creeks and sloughs. 
Marsh areas are abundant. These conditions extend more or less regularly along the coast of northern 
California to above Crescent City. However, no kites were observed or reported by anyone north 
of Dows Prairie nor were careful observations by the author in the vicinity of Crescent City and 
Lake Talawa productive. 

The extension of the range is of interest but the fact that so many individuals were noted in an 
area where the bird had not previously been reported is unusual. Although the White-tailed Kite can 
be confused with several small gulls because of a similarity in general coloration, it is easily identified 
by its characteristic hunting habits and stance when perched. It is difficult, therefore, to explain why 
it has not been previously recorded in the Humboldt Bay area unless the assumption is made that it 
was not present there prior to 1952. Because of rigid protection, this species has been on the increase 
in California. The occurrence of so many individuals in the Humboldt Bay area may be due to dis- 
persal from southern areas where an increase in population size has been noted. This dispersal is 
probably of very recent date and the birds may be in the process of reoccupying a portion of their 
former range from which they were driven by persecution—J. Bruce Kimsey, California Depart- 
ment of Fish and Game, Sacramento, California, January 10, 1955. 


A Recent Record of the Pileated Woodpecker in Marin County, California.—There do 
not appear to be any recent records of the occurrence of the Pileated Woodpecker (Dryocopus pile- 
atus) in Marin County. Grinnell and Miller (Pac. Coast Avif. No. 27, 1944:230) in their “Distribution 
of the Birds of California” cite old records for this species in the counties north of San Francisco Bay 
and note its occurrence “even, casually, to Larkspur and Lagunitas, Marin County.” The writer has 
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spent many days in the field each year during the twenty-nine years of his residence in Manor, 
Marin County, without ever having encountered this species. For many years he keenly desired to 
take individuals of this woodpecker for the purpose of studying behavior patterns in captivity. In 
June, 1953, a nesting site was located in Lake County, California, and three nestling males were 
obtained and hand-reared. Unfortunately all three birds died from a mycosis resulting from thrush 
infection of the mouth and throat. In June, 1954, three additional nestlings, two males and one 
female, were taken from another nest in Lake County and were successfully reared. These examples 
currently are in splendid health and are under observation as subjects of sociological and other be- 
havior studies. 

On September 12, 1954, Mrs. Kinsey heard a wild Pileated Woodpecker calling near the northern 
ridge of the canyon in which our residence is situated. This species has characteristic call patterns 
which may be heard at great distances. The wild bird was being answered by the captive woodpeckers, 
and after a considerable period of time it was observed in flight from the northern to the southern 
rim of the canyon. 

In the morning and again in the afternoon of October 10, 1954, and in the morning of October 12, 
1954, the writer heard and saw a Pileated Woodpecker in the canyon. At no time was he able to 
approach close enough to determine sex. Whether these observations and that made by Mrs. Kinsey 
on September 12 were of the same individual is unknown. 

The Pileated Woodpecker is reputed to be a permanent resident throughout its range. The 
writer feels, however, that the birds observed in Manor were migratory vagrants which were attracted 
down into the canyon from the northern and southern ridges by the calls of the captive birds. A 
careful watch will be maintained during the forthcoming breeding season to determine, if possible, 
whether there still may be resident individuals of this woodpecker in Marin County —Eric CAMPBELL 
Kinsey, Manor, Marin County, California, December 29, 1954. 


Spring Record of Ross Goose from James Bay, Ontario.—In the autumn of 1953, an adult 
female Ross Goose (Chen rossi) was collected at the mouth of the Harricanaw River (51° 10’ N 
79° 47’ W; Cooch, Condor, 56, 1953:307). At that time, Indians hunting in the area reported seeing 
similar birds in the spring of the year. In early May, 1954, a Ross Goose was accidentally killed at 
Hannah Bay, Ontario (51° 15’ N 79° 50’ W). The head was skinned out and given to Mr. P. H. 
Watt, Indian Affairs Fur Supervisor, Moose Factory, Ontario. This represents the fourth definite 
record of the Ross Goose in the Hudson Bay area since July, 1953. Bag checks were made on nearly 
3000 geese during the 1954 hunting season, but these did not yield any additional specimens of Ross 
Goose.—GrAHAM Coocnu, Canadian Wildlife Service, Ottawa, Canada, December 3, 1954. 


Inca Dove and Ground Dove Recorded at Corona, Riverside County, California.—A pair 
of Inca Doves (Scardafella inca) was seen on October 1, 1954, feeding on a dirt road between orange 
groves at Corona, Riverside County, California. The birds flew directly away when approached 
within 50 feet by car; they then circled back and landed on the ground in a grove about 35 feet away. 
The only recent record of this species for California is that of Monson (Condor, 56, 1954:229-230), 
who reported observations of four individuals at Parker Dam, on the California side of the Colorado 
River, Imperial County, in November and December, 1948. 

At 2 p.m. on October 22, 1954, six Mexican Ground Doves were seen in a small ravine filled 
with downed eucalyptus trees from which the leaves and small branches had been burned. The birds 
were seen daily until November 20, 1954. They fed and watered in an adjacent lemon grove. A speci- 
men was collected and sent to the University of California at Riverside. It proved to be a young bird 
of this year; its sex was not determinable. 

The Ground Dove (Columbigallina passerina) has but recently been reported breeding in 
Anaheim, Los Angeles County (Comby, Condor, 56, 1954:104—-105). Prior to this report it was known 
in southwestern California only as a casual vagrant (Grinnell and Miller, Pac. Coast Avif. No. 27, 
1944:186). The foregoing record from Corona is apparently the second from Riverside County.— 
Norman H. ME tor, Idyllwild School of Conservation and Natural Science, Idyllwild, California, 
November 1, 1954. 
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NOTES AND NEWS 


The Cooper Ornithological Society will partici- 
pate in the summer meetings of the Pacific Divi- 
sion of the American Association for the Ad- 
vancement of Science in Pasadena, California. A 
program of papers is being arranged by Thomas 
R. Howell for the afternoon of June 22, 1955. 


The American Museum of Natural History has 
announced the establishment of The Southwest- 
ern Research Station. It is located on the eastern 
slope of the Chiricahua Mountains, near Portal, 
Cochise County, in southeastern Arizona. The 
property is within the limits of the Coronado 
National Forest at an elevation of 5400 feet. 

The station was established for the purpose of 
making available research facilities for students 
in all branches of science, who have problems that 
can be investigated through the utilization of the 
faunal, floral and geological features of the area. 
It will be open during the entire year. Anyone 
interested in the station should write to Dr. Mont 
A. Cazier, American Museum of Natural History, 
Central Park West at 79th Street, New York 24, 
New York, for the booklet which gives the details 
of the operation and a general description of the 
area. 


The business manager of the Cooper Society 
has provided a new attractive Life Membership 
Certificate for members of this category. 


COOPER SOCIETY MEETINGS 
NORTHERN DIVISION 


DECEMBER.—The monthly meeting of the 
Northern Division was held on December 2, 1954, 
at the University of California, Berkeley. The 
following names were proposed for membership: 
Irven O. Buss, Department of Zoology, State Col- 
lege of Washington, Pullman, Wash., by Alden H. 
Miller ; Mary K. McNabb, 619 North Washington 
Street, Baltimore 5, Md., by Frank A. Pitelka. 

The speaker of the evening was Mr. Gene 
Christian, who presented a lecture on “The Fauna 
of Mt. McKinley National Park, Alaska.”— 
RosBerT K. SELANDER, Secretary. 


JANuUARY.—The monthly meeting of the North- 
ern Division was held on January 6, 1955, at the 
University of California, Berkeley. The following 
names were proposed for membership: Harold 
M Tucker, College of Idaho, Caldwell, Ida., 
Frederic W. Miller, 4017 Rawlins, Dallas 19, Tex., 


by Alden H. Miller; and Harald N. Johnson, 
P.O. Box 429, Berkeley 1, Calif., by Junea W. 
Kelly. 

Mrs. Junea W. Kelly, Chairman of the Nomi- 
nating Committee, presented the following nomi- 
nations for officers of the Northern Division: 
Dr. T. Eric Reynolds, President; Mr. Donald D. 
McLean, First Vice-president; Dr. A. Laurence 
Curl, Second Vice-president ; and Mr. Robert K. 
Selander, Secretary. There being no further nomi- 
nations, the proposed slate of officers was elected 

The speaker of the evening was Dr. Robert 
Rausch of the Arctic Health Institute, Anchor- 
age, Alaska, who presented a lecture on “The 
Natural History of St. Matthew Island, Bering 
Sea, Alaska.”—Ropert K. SELANDER, Secretary. 


SOUTHERN DIVISION 


FEBRUARY.—The monthly meeting of the South- 
ern Division of the Cooper Ornithological Society 
was held on March 1, 1955, at the Los Angeles 
County Museum. The following names were pro- 
posed for membership: Phillip Edward Aigner, 
1255 Club View Dr., Los Angeles 24, Calif., by 
Ed N. Harrison; Daniel S. Los, Homestead Ranch, 
Target Range, Missoula, Mont., by Ralph L. 
Hand; David E. Morton, 733 No. Chalburn St., 
West Covina, Calif., by Mrs. John Q. Burch; 
Paul E. Smythe, Box 1242, Anchorage, Alaska, by 
J. C. von Bloeker, Jr.; Miss Marjorie Dougan, 
12849 Marlboro St., Los Angeles 49, Calif., Carl 
L. Fornacht, 328 East Ross St., Lancaster, Pa., 
George A. Hall, Jr., Dept. of Chemistry, West 
Virginia University, Morgantown, W. Va., Wm. 
G. F. Harris, 147 Hillside St., Milton 86, Mass., 
Marjorie Hughes, 10346 Moorpark St., No. Holly- 
wood, Calif. David Frank McKinney, Delta 
Waterfowl Research Station, Delta, Manitoba, 
Canada, William F. Pyburn, Dept. Zoology, Univ. 
Texas, Austin 12, Tex., Dioscoro S. Rabor, Silli- 
man University, Dumaguete City, Negros Ori- 
ental, Philippines, and Miss Ava Rogers Tabor, 
305 Canal Ave., Thibodaux, La., all by C. V. Duff. 

Mr. Bob Blackstone called attention to Assem- 
bly Bill 3030, a bill to repeal the Winter Park 
Authority Act and re-establish the Mt. San Ja- 
cinto State Park as a Primitive Area. 

Dr. Wilbur Mayhew of the University of Cali- 
fornia, Riverside, gave a talk on “The Behavior 
and Biology of Cliff Swallows in California.”— 
Dorotnuy E. Groner, Secretary. 











For Sale, Exchange, and Want Column—Each member of the Cooper Society is entitled to one 
short advertising notice in any issue of the Condor free. Notices of over 3 lines will be charged for 
at the rate of 25 cents per line. Send advertising copy to Jack C. von Bloeker, Jr., 161 West 121st St., 
Los Angeles 61, California. 





For SAtE—Ridgway, Birds of N. M. America, pt. 10, $1.00; Haney, The Taxidermist’s Manual, 
$1.00; Grinnell, Game Birds of California, $20.00; Allen, The American Ornithologists’ Union, a 
7 Years’ Retrospect, $1.00; Condor, vols. 1 to 56 (no. 1 and no. 3 in vol. 1 and no. 2 in vol. 3 missing; 
vols. 4-17 bound in half morocco), plus 1st, 2nd and 4th 10-year indices, $250.00; Bendire, Life His- 
tories N. A. Birds (cloth, fine clean copies), $17.50; Stephens, California Mammals, $3.00; Dawson, 
Birds of California (4 vol. set, unbound, but all pages and plates corrected), $25.00; Loomis, Review 
of Albatrosses, Petrels and Diving Petrels, $2.00; Baird, Brewer and Ridgway, N.A. Birds (3 vols.), 
$16.50; Cooper, Ornithology of California, $7.50; Barrows, Michigan Bird Life, $2.50; Bailey, Birds 
of Virginia, $2.00; postage extra—LAurEeNcE M. Huey, Natural History Museum, Balboa Park, San 
Diego 1, Calif. 


INFORMATION ON BrnocuLArs—For a simplified way to check the alignment of a binocular send 
for reprint of our article “Alignment” published in Jan. 1954 Audubon Magazine. It supplements our 
booklet “Know Your Binoculars,” reprinting our earlier Audubon Magazine articles on how to choose 
the model best for your purpose and how to use it most advantageously; fully illustrated, 10¢. Both 
reprints free to members of Cooper Ornithological Society—write for your copies now. If your 
binocular is not functioning perfectly, send it to us for free collimator check and repair estimate. 
If you need a new one, send for our list of complete lines of Bausch and Lomb, German, and Japanese 
binoculars and ’scopes. All instruments guaranteed adjusted to U.S. Government specifications, and 
sent on 20 days’ trial. We answer questions personally; if you have a binocular problem, let us help 
you solve it—Tue Reicuerts, Mirakel Repair Co., Mount Vernon 15, N.Y. 


WantEep—Cabinet skins of western and North American birds in general are needed for teaching 
purposes on two new campuses. Send your list of available specimens, or write for our want list— 
Rotanp C. Ross, Los Angeles State College, 855 N.Vermont Ave., Los Angeles 29, Calif. 


For Sate—Lockley and Russell, Bird-Ringing, $2.25, post-free; see review in Condor, vol. 57, 
1955, p. 127.—Ku111An’s NaturAL History Books, Box 146, Water Mill, N.Y. 


For Sate—Complete files of Bulletin of the Nuttall Ornithological Club, vols. 1-8, and The Auk, 
vols. 1-71 (Bull. Nuttall Club, and vols. 1-18 of The Auk nicely bound, remainder unbound but in 
fine condition) . Inquiries invited from interested buyers; proceeds to be deposited in the Endowment 
Fund of the Cooper Ornithological Society —C. V. Durr, Business Manager, C.O.S., 1922 Tamarind 
Ave., Hollywood 28, Calif. 


For SAtE—Osgood and Preble, The Fur Seals and Other Life of the Pribilof Islands, Alaska, in 
1914 (Washington: 1915; wrappers) —Rosert A. McCase, Dept. Wildlife Management, University 
of Wisconsin, Madison 6, Wis. 





PREPARATION OF MANUSCRIPTS FOR THE CONDOR 


Articles published in the Condor normally are written by members of the Cooper 
Ornithological Society. Practically all the Society’s money goes into the journal; no 
editor or business manager receives any pay other than the satisfaction of doing a service 
worthily. The preparation of good copy by the author will contribute greatly to accu- 
racy of published output, dispatch in handling, and economy of production. 


To be acceptable for inclusion in the Condor, articles must not duplicate in any 
substantial way material that is published elsewhere. Any type of subject bearing on 
birds may be considered; but the geographic areas of primary concern are western 
North America, Central America, and the Pacific Basin. Manuscripts may be sent to 
the editors at the Museum of Vertebrate Zoology. Proofs with edited manuscripts will 
be sent to authors, at which time reprints may be ordered. 


In the interests of accuracy and economy, observe the following: do not duplicate 
data in text, tables, or charts; check citations to original sources and verify text refer- 
ences; quoted statements must be exact replicas of the original; preferably use ver- 
nacular names applicable to the entire avian species (for a guide in this regard, see 
“The Distribution of the Birds of California,” Pac. Coast Avif. No. 27, 1944:5-34); 
in general, avoid subspecific vernaculars; insert scientific names for species but not the 
subspecific name except in taxonomic papers or where the race concerned has been criti- 
cally determined by the author or his collaborators; revise the manuscript repeatedly to 
remove superfluous words and phrases, immaterial detail, and repetitious statements. 


Note Condor style and usage. “General Articles” and the “Field and Study” items 
are set up in different form. Provide a concise, meaningful title, and, where needed, 
subtitles within the text. Footnotes are not used. The address line may serve to indicate 
institutional connection, and to it should be added the date of transmittal of the manu- 
script. Terminal bibliographies are desirable where five or more titles are to be cited; 
otherwise, the references may be included in the text. For bibliographic style, note 
closely the practices employed in recent volumes of the journal. A factual summary is 
recommended for longer papers. 


Rules for copy.—(1) Typewrite material, using one side of paper only; (2) double 
space ali material and leave liberal margins; (3) use 844 X 11 inch paper of standard 
weight (avoid onion skin); (4) carbon copies are not acceptable; (5) place tables on 
separate pages; (6) number pages in upper right hand corner. 


Illustrations.—Photographs should be glossy prints of good contrast. Make line 
drawings with India ink; plan linework and lettering for at least 12 reduction; do not 
use typewritten labels on the face of the drawing. Provide typed legends on separate 
sheets. 


Helpful references on writing: Manual of Style, University of Chicago Press, and 
Rules of the Editorial Committee, University of California Press. On scientific nomen- 
clature: A.O.U. Check-list (with supplements 19 through 28) and Pacific Coast Avifauna 
No. 27; authors are not required to follow either of these works. 


Tue EpitTors OF THE CONDOR. 








